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Description

Technical Field

[0001] The present invention relates to an optical com-
munication network system which takes advantage of
wavelength-routing and which establishes communica-
tion between a plurality of communication nodes by route
control according to the wavelength of an optical signal,
to a wavelength-routing device thereof, and to a commu-
nication node.
[0002] Furthermore, the present invention relates to
an optical path management method and a device there-
for which are useful when applied to such an optical com-
munication network system, and to a technique for man-
aging the optical path in an optical cross connect device
which forms an optical network using an optical wave-
length division multiplexing technique, and in particular
an optical cross connect device which consists of a com-
bination of a plurality of small scale optical matrix switch-
es, and which establishes an optical path between any
desired communication nodes among a maximum of N
(where N is an integer greater than or equal to 2) com-
munication nodes which transmit and receive wave-
length division multiplexed signals which are obtained by
wavelength division multiplexing optical signals of a max-
imum of m wavelengths (where m is an integer greater
than or equal to 2).

Background Art

[0003] In recent years, communication traffic is con-
stantly increasing along with the spread of broadband
service and the increase in the utilization of information
interchange by companies which take advantage of the
internet, and demand for increase of the capacity and
the rate of communication networks is unrelenting.
[0004] The wavelength division multiplexing (WDM)
communication technique greatly increases the trans-
mission capacity per one optical fiber, and has realized
great capacity increase between two locations. However,
when relaying the optical signal at a communication
node, it is necessary to demultiplex the wavelength divi-
sion multiplexed signals for each wavelength, and to
route the data packets in each optical signal individually
for each packet.
[0005] Nowadays, routing of data packets is performed
electrically by converting the optical signal to an electrical
signal, but, along with increases in the transmission rate
and increases in capacity, the routing by electrical
processing of a high volume signal will reach a limit in
the near future.
[0006] As a means for solving this problem, wave-
length path routing is proposed, in which the optical sig-
nals are not converted into electrical signals, but are rout-
ed in the optical state (upon the optical layer).
[0007] FIG. 25 is an optical communication network
system based upon wavelength path routing which has

been implemented using an arrayed-waveguide grating
which is provided with a wavelength-routing function (for
example, refer to "32x32 full-mesh (1024 path) wave-
length-routing WDM network based upon uniform-loss
cyclic-frequency arrayed-waveguide grating", IEE Elec-
tron. Lett., vol. 36, no., pp. 1294-1295, 2000, by K. Kato
et al.).
[0008] The optical communication network shown in
FIG. 25 shows the case in which the number of the com-
munication nodes is four, and 100-1 through 100-4 are
communication nodes, 110 is a 4x4 arrayed-waveguide
grating having four input ports and four output ports,
120-1 through 120-4 are upstream optical transmission
lines along which pass optical signals which have been
transmitted towards the arrayed-waveguide grating 110
from the communication nodes 100-1 through 100-4, and
130-1 through 130-4 are downstream optical transmis-
sion lines along which pass optical signals which have
been transmitted from the arrayed-waveguide grating
110 towards the communication nodes 100-1 through
100-4.
[0009] The arrayed-waveguide grating 110 is an opti-
cal component which has input ports 140-1 through 140-4
and output ports 150-1 through 150-4, and the output
ports 150-1 through 150-4 which output the optical sig-
nals which have been inputted to the input ports 140-1
through 140-4 are determined uniquely according to the
wavelengths of these optical signals.
[0010] The upstream optical transmission lines 120-1
through 120-4 are respectively connected to the input
ports 140-1 through 140-4 of the arrayed-waveguide
grating 110, while the downstream transmission lines
130-1 through 130-4 are respectively connected to the
output ports 150-1 through 150-4 of the arrayed-
waveguide grating 110.
[0011] FIGS. 26 and 27 show how the input ports 140-1
through 140-4 and the output ports 150-1 through 150-4
of the 4x4 arrayed-waveguide grating 110, which has the
four input ports 140-1 through 140-4 and the four output
ports 150-1 through 150-4, are connected together ac-
cording to wavelength.
[0012] FIG. 26 shows the case of a 4x4 arrayed-
waveguide grating 110 which is provided with a cyclic-
wavelength characteristic, and moreover FIG. 27 shows
the case of one which is not provided with a cyclic-wave-
length characteristic.
[0013] For example, in FIG. 26, when an optical signal
of wavelength λ3 has been inputted to the input port
140-1, this optical signal of wavelength λ3 is outputted
from the output port 150-3. Accordingly, when an optical
signal of wavelength λ3 is transmitted from the commu-
nication node 100-1, this optical signal of wavelength λ3
is inputted to the input port 140-1 of the arrayed-
waveguide grating 110 via the optical transmission line
120-1, and, due to wavelength-routing, this optical signal
of wavelength λ3 is outputted from the output port 150-3
of the arrayed-waveguide grating 110. Subsequently, the
optical signal of wavelength λ3 arrives at the communi-
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cation node 100-3 along the optical transmission line
130-3. In this manner, it is possible to perform routing
upon the optical layer based upon the wavelength of the
optical signals by utilizing the wavelength-routing func-
tion of the arrayed-waveguide grating 110, and to perform
communication between the communication nodes
100-1 through 100-4, without converting the optical sig-
nals into electrical signals.
[0014] Furthermore, an optical communication net-
work having a structure as shown in FIG. 28 is known as
a network system which is capable of answering to in-
crease of transmission capacity by providing an optical
path of two or more wavelengths between two commu-
nication nodes (refer to Japanese Unexamined Patent
Application, First Publications Nos. 2000-134649,
2002-165238, and 2002-262319).
[0015] The optical communication network shown in
FIG. 28 shows the case in which the number of commu-
nication nodes is four. In FIG. 28, 1200-1 through 1200-4
denote communication nodes, 1220-1 through 1220-4
denote wavelength-band demultiplexing devices, 1230-1
through 1230-4 denote wavelength-band multiplexing
devices, and 1240 denotes an optical switch.
[0016] The communication nodes 1200-1 through
1200-4 wavelength division multiplex and output a plu-
rality of optical signals. The optical signals which are out-
putted are inputted to the respective wavelength-band
demultiplexing devices 1220-1 through 1220-4. These
wavelength-band demultiplexing devices are provided
with the function of distributing the wavelength division
multiplexed signals which have been inputted to a plu-
rality of output ports. At this time, the signals which are
outputted from the respective output ports are wave-
length division multiplexed for each combination of wave-
lengths which are determined in advance, in other words
for each wavelength-band. The routes of the optical sig-
nals which are outputted from the wavelength-band de-
multiplexing devices are changed over by the optical
switch 1240, and the outputs thereof are inputted to the
wavelength-band multiplexing devices 1230-1 through
1230-4. These wavelength-band multiplexing devices, in
a manner opposite to the wavelength-band demultiplex-
ing devices, are provided with the function of bundling
together signals which have been wavelength division
multiplexed for each wavelength-band to a single output
port. The signals which have been outputted from the
wavelength-band multiplexing devices 1230-1 through
1230-4 are inputted to the communication nodes 1200-1
through 1200-4, and are received thereby.
[0017] Since it is possible to provide an optical path in
this type of optical communication network between two
communication nodes for each wavelength-band, ac-
cordingly it is possible to provide a plurality of optical
paths between the communication nodes up to the
number of wavelengths which are included within a wave-
length-band.
[0018] It should be understood that, as shown in FIG.
29, there is also a known method of forming the optical

switch 1240 by combining a plurality of small scale optical
switches 1240-1 through 1240-3 (refer to Japanese Un-
examined Patent Application, First Publication No.
2001-8244).
[0019] Moreover, it should be understood that there is
known an optical communication network (refer to Jap-
anese Unexamined Patent Application, First Publication
No. 2002-300137) which utilizes the CWDM (Coarse
WDM) standard having a grid of 20 nm interval in the
wavelength-band demultiplexing devices or the wave-
length-band multiplexing devices, and which forms
wavelength-bands in which DWDM (Dense WDM) sig-
nals of 100 GHz (about 0.8 nm) intervals are accommo-
dated in the 20 nm bands.
[0020] However, with the above-described conven-
tional optical communication network system based up-
on wavelength-routing of the arrayed-waveguide grating
110, although the communication node 100-1 can trans-
mit information to the communication node 100-3 with an
optical signal of wavelength λ3, it is difficult to increase
the transmission capacity from the communication node
100-1 to the communication node 100-3 above the trans-
mission capacity of an optical signal of one wavelength.
[0021] In other words, it is only possible to establish a
single optical path between two communication nodes
with the conventional technique shown in FIG. 25. In this
manner, with an optical communication network system
of the conventional structure which is based upon wave-
length-routing by an arrayed-waveguide grating 110,
there is the problematical aspect that it is extremely dif-
ficult to increase the transmission capacity by increasing
the number of optical paths between the communication
nodes.
[0022] Furthermore, with the method of establishing
an optical path between communication nodes for each
wavelength-band, the number of communication nodes
to which some communication node can transmit infor-
mation is limited to the number of wavelength-bands, and
there is the problem that, if the number of communication
nodes exceeds the number of the wavelength-bands,
then a combination of the communication nodes is cre-
ated in which information is not delivered unless it is
transmitted via other communication nodes.
[0023] On the other hand, FIG. 30 shows an example
of a conventional optical cross connect device (refer to
"Optical Networks", R. Ramaswami, K. N. Sivarajan,
Morgan Kaufman Publishers Inc., 1998, p. 341 etc.). In
this figure, 1-1, 1-2, ... 1-N are wavelength division de-
multiplexing circuits, 2-1, 2-2, ... 2-N are wavelength di-
vision multiplexing circuits, 3-1, 3-2, ... 3-m are optical
matrix switches, 4-1, 4-2, ... 4-N are input optical fibers
(optical transmission lines upon the input side), and 5-1,
5-2, ... 5-N are output optical fibers (optical transmission
lines upon the output side).
[0024] The wavelength division demultiplexing circuits
1-1 through 1-N each have a single input port and m
output ports, and the input port is connected via the input
optical fibers 4-1 through 4-N to a certain single commu-
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nication node (not shown in the figure), and a wavelength
division multiplexed signal which has been inputted from
the certain communication node to the input port is de-
multiplexed by wavelength and is outputted from the re-
spective output ports.
[0025] The wavelength division multiplexing circuits
2-1 through 2-N each has m input ports and a single
output port, and the output port is connected to a certain
communication node (not shown in the figure) via output
optical fibers 5-1 through 5-N, so that optical signals of
a maximum of m wavelengths which have been inputted
to the respective input ports are wavelength division mul-
tiplexed to form a wavelength division multiplexed signal,
which is outputted from the output port to the certain com-
munication node.
[0026] The optical matrix switches 3-1 through 3-m
each has N input ports and N output ports, and each of
the input ports is respectively connected to that output
port, among the output ports of the wavelength division
demultiplexing circuits 1-1 through 1-N, which outputs an
optical signal of the same wavelength, while each of the
output ports is separately connected to the input ports of
the wavelength division multiplexing circuits 2-1 through
2-N.
[0027] With this type of optical cross connect device,
the wavelength division multiplexed signals of m wave-
lengths which have been transmitted via the input optical
fibers 4-1 through 4-N from the respective communica-
tion nodes are inputted to the wavelength division demul-
tiplexing circuits 1-1 through 1-N, are demultiplexed by
wavelength, are outputted from the separate output
ports, and are respectively inputted by wavelength to the
different optical matrix switches 3-1 through 3-m. Routes,
that is, the wavelength division multiplexing circuits 2-1
through 2-N which are the output destination, are
changed over so that the optical signals which have been
inputted to the optical matrix switches 3-1 through 3-m
are outputted to the desired output optical fibers 5-1
through 5-N under the condition that optical signals of
the same wavelength are not outputted from the same
output optical fiber, in other words, under the condition
that optical signals of the same wavelength are not in-
putted to the same wavelength division multiplexing cir-
cuit, and the optical signals of m wavelengths which have
been inputted to the wavelength division multiplexing cir-
cuits 2-1 through 2-N are wavelength division multi-
plexed, and are transmitted to the respective communi-
cation nodes via the output optical fibers 5-1 through 5-N.
[0028] With the circuit of FIG. 30, it is possible to es-
tablish settings so that all the optical signals of all the
wavelengths which have been multiplexed upon the input
optical fibers are outputted from the desired output optical
fibers. However, due to the condition that optical signals
of the same wavelength are not outputted from the same
output optical fiber, the optical paths between the input
optical fibers and the output optical fibers cannot be set
freely.
[0029] For example, the case may be considered in

which the number of the input optical fibers and the
number of the output optical fibers are both 8, and the
number of multiplexed wavelengths is 4. At this time, un-
der the conditions that the optical paths between the input
optical fibers and the output optical fibers are not ar-
ranged, that is, as shown in FIGS. 31A through 31D, op-
tical paths which use the wavelength λ1 are established
between the #1 input optical fiber and the #3 output op-
tical fiber and between the #3 input optical fiber and the
#1 output optical fiber, optical paths which use the wave-
length λ2 are established between the #2 input optical
fiber and the #5 output optical fiber and between the #5
input optical fiber and the #2 output optical fiber, optical
paths which use the wavelength λ3 are established be-
tween the #2 input optical fiber and the #8 output optical
fiber and between the #8 input optical fiber and the #2
output optical fiber,; and optical paths which use the
wavelength λ4 are established between the #1 input op-
tical fiber and the #3 output optical fiber and between the
#3 input optical fiber and the #1 output optical fiber, it is
not possible to implement setting of the optical matrix
switches so as to establish an optical path between the
#1 input optical fiber and the #2 output optical fiber, or
between the #2 input optical fiber and the #1 output op-
tical fiber, even using the optical matrix switches through
which any of the wavelengths from λ1 through λ4 passes,
since a signal of the same wavelength as an already ex-
isting optical path is being outputted from the same output
optical fiber.
[0030] On the other hand, as another method for im-
plementing the establishment of optical paths between
the input optical fibers and output optical fibers, there is
a method as shown in FIGS. 32A through 32D, in which
the optical paths between the input optical fibers and the
output optical fibers are arranged. In detail, there is the
method in which: optical paths which use the wavelength
λ1 are established between the #1 input optical fiber and
the #3 output optical fiber and between the #3 input op-
tical fiber and the #1 output optical fiber; optical paths
which use the wavelength λ1 are established between
the #2 input optical fiber and the #5 output optical fiber
and between the #5 input optical fiber and the #2 output
optical fiber; optical paths which use the wavelength λ2
are established between the #2 input optical fiber and
the #8 output optical fiber and between the #8 input op-
tical fiber and the #2 output optical fiber; and optical paths
which use the wavelength λ2 are established between
the #1 input optical fiber and the #3 output optical fiber
and between the #3 input optical fiber and the #1 output
optical fiber.
[0031] In these circumstances, it is possible to utilize
the wavelength λ3 or the wavelength λ4 for setting of the
optical matrix switches so as to establish a further optical
path between the #1 optical fiber and the #2 optical fiber,
and, as compared with the previous case, it is possible
to enhance the efficiency of utilization of the optical matrix
switches.
[0032] In this manner, in order to utilize an optical cross
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connect device formed by combining small scale optical
matrix switches efficiently, it is necessary to establish an
optical path by planning a method of utilizing wavelengths
so as to enhance efficiency.

Disclosure of Invention

[0033] The present invention has been conceived in
the light of the above-described problems, and its object
is to provide an optical communication network system
and a wavelength-routing device and a communication
node therefor, which can easily increase the number of
optical paths between the communication nodes and are
capable of increasing the transmission capacity, and
which excel in flexibility and expandability.
[0034] Furthermore, an object of the present invention
is to provide an optical communication network system
and a wavelength-routing device and a communication
node therefor which provide full mesh connectivity in
which optical paths are established between all the com-
munication nodes by utilizing an arrayed-waveguide
grating for wavelength-routing.
[0035] Yet furthermore, an object of the present inven-
tion is to provide an optical path management method
and a device therefor, which can increase the efficiency
of utilization of an optical cross connect device which is
formed by combining small scale optical matrix switches.
[0036] In order to attain the above-described objects,
the present invention is an optical communication net-
work system comprising: a plurality of communication
nodes; a wavelength-routing device which establishes
communication between the communication nodes
based upon route control according to the wavelength of
an optical signal; and an optical transmission line which
forms a communication path which connects the com-
munication nodes and the wavelength-routing device,
wherein the wavelength-routing device comprises: N de-
vice input ports, where N being an integer greater than
or equal to 2, which are connected via the optical trans-
mission line to the communication nodes; N device output
ports which are connected via the optical transmission
line to the communication nodes; a plurality of wave-
length-band demultiplexers which are provided to each
of the N device input ports, and each has a single input
port and a plurality of output ports, and the input port is
connected to one of the device input ports; a plurality of
wavelength-band multiplexers which are provided to
each of the N device output ports, and each has a plurality
of input ports and a single output port, and the output
port is connected to one of the device output ports; and
R KxK arrayed-waveguide gratings, where R being an
integer greater than or equal to J and J being an integer
greater than or equal to 2, which have K input ports and
K output ports, where K being an integer that satisfies K
= N, which have wavelength-routing characteristics in
which optical signals having different wavelengths which
are inputted to one input port are output at different output
ports depending on the wavelengths of the inputted op-

tical signals and in which optical signals having different
wavelengths which are outputted from one output port
are optical signals which have been inputted to different
input ports, and wherein the wavelength-band demulti-
plexers comprise a means which demultiplexes by wave-
length band a wavelength division multiplexed signal in
which a respective predetermined number of wave-
lengths have been wavelength division multiplexed for
each wavelength band which is transmitted from the com-
munication nodes, where wavelength band = central
wavelength λBm � wavelength band width ∆λm, with λBm
+ ∆λm = λBm+1- ∆λm+1, where 1 = m = R-1, with m being
an integer, and outputs the results at different output
ports, the wavelength-band multiplexers comprise a
means which multiplexes optical signals which have
been inputted from the plurality of input ports for each
wavelength band and which outputs a wavelength divi-
sion multiplexed signal in which a predetermined number
of wavelengths have been wavelength division multi-
plexed at the output port, the KxK arrayed-waveguide
gratings are provided with a wavelength-routing charac-
teristic for each wavelength band of central wavelength
λB1 � wavelength band width ∆λ1, central wavelength
λB2 � wavelength band width ∆λ2 (λB1 + ∆λ1 < λB2 -
∆λ2), central wavelength λB3 � wavelength band width
∆λ3 (λB2 + ∆λ2 < λB3 - ∆X3), ..., central wavelength λBR
� wavelength band width ∆λR (λBR-1 + ∆λR-1 < λBR -
∆λR), the output ports of the wavelength-band demulti-
plexers which are respectively connected to the N device
input ports are one to one connected to the input ports
of the KxK arrayed-waveguide gratings which have
wavelength-routing characteristics at the wavelength
bands of the optical signals which are outputted from the
output ports of the wavelength-band demultiplexers, and
the output ports of the KxK arrayed-waveguide gratings
are one to one connected to the input ports of any one
of the plurality of wavelength-band multiplexers which
can multiplex optical signals of wavelengths which be-
long to the wavelength bands of the optical signals which
are outputted from the output ports of the KxK arrayed-
waveguide gratings.
[0037] According to the present invention, when, for
example, an optical signal within the λBm � ∆λm wave-
length band is outputted from a predetermined commu-
nication node, this optical signal is transmitted along the
optical transmission line and arrives at an input port of
the wavelength-band demultiplexer of the wavelength-
routing device, wavelength-band demultiplexing of the
wavelength bands is performed by the wavelength-band
demultiplexer, and the results are outputted from a pre-
determined output port. The optical signal which is out-
putted from the output port of the wavelength-band de-
multiplexer is inputted to an input port of the arrayed-
waveguide grating according to its wavelength band.
[0038] From the relationship between the input ports/
output ports of the arrayed-waveguide grating and wave-
lengths, the optical signal which has been inputted to the
input port of the arrayed-waveguide grating is outputted
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at a predetermined output port of the arrayed-waveguide
grating.
[0039] An optical signal which has been outputted from
the output port of the arrayed-waveguide grating is input-
ted to an input port of the wavelength-band multiplexer,
and is multiplexed by the wavelength-band multiplexer
with optical signals of other wavelength bands, then be-
ing outputted from an output port.
[0040] The optical signal which has been outputted
from the output port of the wavelength-band multiplexer
is transmitted along the optical transmission line, and ar-
rives at a communication node.
[0041] By doing this, when transmitting data from one
communication node to another communication node, it
is possible to utilize the optical paths for each wavelength
band by varying the wavelength band λBm � ∆λm of the
wavelength of the optical signal which is transmitted from
the communication node.
[0042] The communication nodes and the wavelength-
routing device which make up the optical communication
network system are connected by pairs of optical fibers
in the same manner as in the conventional example, but,
with the present invention, an arrayed-waveguide grating
is arranged independently for each wavelength band in
the wavelength-routing device, and by performing wave-
length-band multiplexing of wavelength bands and wave-
length-band demultiplexing of wavelength bands in each
communication node and the wavelength-routing device,
it is possible to form one optical path for each wavelength
band between the communication nodes.
[0043] Accordingly, although with the conventional
technique shown in FIG. 25 it is possible to form only a
single optical path between the communication nodes
with a pair of optical transmission lines, by applying the
structure of the present invention, it is possible to form,
at a maximum, the same number of optical paths as the
number of wavelength bands, and it is possible easily to
increase the transmission capacity between the commu-
nication nodes.
[0044] Furthermore, with the optical communication
network system of the present invention, when increasing
the number of optical paths, it will be sufficient to add the
required equipment only between the communication
nodes for which this increase of the number of optical
paths is required, so that the flexibility and the economy
are superb.
[0045] Yet further, with a conventional optical commu-
nication system in which the optical paths are formed
between the communication nodes by taking the wave-
length-bands as units, when the number of communica-
tion nodes exceeds the number of the wavelength-bands,
it is necessary to pass via a different communication
node. In contrast, according to the present invention, it
is possible to implement an optical communication net-
work system which provides full mesh connectivity in
which optical paths are provided between all the com-
munication nodes. Accordingly, even if the number of
communication nodes exceeds the number of the wave-

length-bands, it is not necessary to pass via a different
communication node.
[0046] Furthermore, in the optical communication net-
work system of the above-described structure, each of
the communication nodes may comprise: a Jx1 wave-
length-band multiplexer, where J being an integer greater
than or equal to 2, which has J input ports IP [1], IP [2],
IP [3], ... IP [J] and a single output port, and outputs at
the single output port optical signals of wavelengths
which belong to the wavelength bands of central wave-
length λB1 � wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, central wave-
length λB3 � wavelength band width ∆λ3, ..., central
wavelength λBJ � wavelength band width ∆λJ, which are
inputted to the respective J input ports, where λBm + ∆λm
= λBm+1- ∆λm+1, for 1 = m = J - 1, where m being an
integer; a plurality of wavelength division multiplexers
which are provided at each of the input ports IP [1], IP
[2], IP [3], ... IP [J] of the Jx1 wavelength-band multiplex-
er, and which have two or more input ports and one output
port, with the output ports being connected to the input
ports of the Jx1 wavelength-band multiplexer; and a plu-
rality of optical transmitters which are connected to the
input ports of the wavelength division multiplexers, and
which emit light of wavelengths which belong to wave-
length bands of central wavelengths, λBm � wavelength
band width ∆λm, and wherein the output port of the Jx1
wavelength-band multiplexer may be connected via an
optical waveguide to the device input ports of the wave-
length-routing device.
[0047] According to this structure, a communication
node can transmit optical signals of different wavelengths
within a different plurality of communication wavelength
bands. Accordingly, whereas the conventional technique
shown in FIG. 25 can form only a single optical path be-
tween the communication nodes with a pair of optical
transmission lines, by applying the structure of the
present invention, it is possible to form, as a maximum,
the same number of optical paths as the number of wave-
length bands, so that it is possible easily to increase the
transmission capacity between the communication
nodes. Furthermore, with the optical communication net-
work system of the present invention, when increasing
the number of optical paths, it will be sufficient to add the
required equipment only between the communication
nodes for which this increase of the number of optical
paths is required, so that the flexibility and the economy
are superb.
[0048] Furthermore, in an optical communication net-
work system of the above-described structure, each of
the communication nodes may comprise: a 1xJ wave-
length-band demultiplexer, where J being an integer
greater than or equal to 2, which has J output ports OP
[1], OP[2], OP[3], ... OP[J] and a single input port, and
which outputs at the J output ports optical signals of
wavelengths which belong to the wavelength band widths
which are inputted to the single input port of central wave-
length λB1 � wavelength band width ∆λ1, central wave-
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length λB2 � wavelength band width ∆λ2, central wave-
length λB3 � wavelength band width ∆λ3, ..., central
wavelength λBJ � wavelength band width ∆λJ, where
λBm + ∆λm = λBm+1 - ∆λm+1, where m being an integer;
a plurality of wavelength division demultiplexers which
are provided to each of the output ports OP[1], OP[2],
OP[3], ... OP[J] of the 1xJ wavelength-band demultiplex-
er, each of which has two or more output ports and a
single input port, and the input port is connected to one
of the output ports of the 1xJ wavelength-band demulti-
plexer; and a plurality of optical receivers which are con-
nected to the output ports of the wavelength division de-
multiplexers, and wherein the single input port of the 1xJ
wavelength-band demultiplexer may be connected via
an optical waveguide to one of the device output ports
of the wavelength-routing device.
[0049] According to this structure, a communication
node can receive optical signals of different wavelengths
within a different plurality of communication wavelength
bands. Accordingly, whereas the conventional technique
shown in FIG. 25 can form only a single optical path be-
tween the communication nodes with a pair of optical
transmission lines, by applying the structure of the
present invention, it is possible to form, as a maximum,
the same number of optical paths as the number of wave-
length bands, so that it is possible easily to increase the
transmission capacity between the communication
nodes. Furthermore, with the optical communication net-
work system of the present invention, when increasing
the number of optical paths, it will be sufficient to add the
required equipment only between the communication
nodes for which this increase of the number of optical
paths is required, so that the flexibility and the economy
are superb.
[0050] Furthermore, in an optical communication net-
work system of the above-described structure, each of
the communication nodes may comprise: a Jx1 wave-
length-band multiplexer, where J being an integer greater
than or equal to 2, which has J input ports IP [1], IP [2],
IP [3], ... IP [J] and a single output port, and outputs at
the single output port optical signals of wavelengths
which belong to the wavelength bands of central wave-
length λB1 � wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, central wave-
length λB3 � wavelength band width ∆λ3, ..., central
wavelength λBJ � wavelength band width ∆λJ, which are
inputted to each of the J input ports, where λBm + ∆λm =
λBm+1- ∆λm+1, for 1 = m = J - 1, where m being an integer;
at least one wavelength-tunable optical light source in-
tegrated optical transmitter which is connected to any
one of the input ports IP [1], IP [2], IP [3], ... IP [J] of the
Jx1 wavelength-band multiplexer, which is provided with
a wavelength-tunable optical light source which can be
set to a wavelength within a wavelength band which be-
longs to the input port which is connected, and which
outputs light of the wavelength; a plurality of wavelength
division multiplexers which are provided to each of the
input ports of the Jx1 wavelength-band multiplexer, other

than the input port to which the wavelength-tunable op-
tical light source integrated optical transmitter is connect-
ed, and which have two or more input ports and one out-
put port, with the output port being connected to one of
the input ports of the Jx1 wavelength-band multiplexer;
a plurality of optical transmitters which are connected to
the input ports of the wavelength division multiplexer, and
which emit light of wavelength which belongs to a wave-
length band of central wavelength λBm � wavelength
band width ∆λm; a 1xJ wavelength-band demultiplexer,
where J being an integer greater than or equal to 2, which
has J output ports OP[1], OP[2], OP[3], ... OP[J] and a
single input port, and outputs at the J output ports optical
signals of wavelengths which belong to the wavelength
band widths of central wavelength λB1 � wavelength
band width ∆λ1, central wavelength λB2 � wavelength
band width ∆λ2, central wavelength λB3 � wavelength
band width ∆λ3, ..., central wavelength λBJ � wavelength
band width ∆λJ, which are inputted to the single input
port, where λBm + ∆λm = λBm+1 - ∆λm+1, for 1 = m = J,
where m being an integer; an optical receiver which is
connected to that output port, among the output ports OP
[1], OP[2], OP[3], ... OP[J] of the 1xJ wavelength-band
demultiplexer, which belongs to the wavelength band to
which the wavelength-tunable optical light source inte-
grated optical transmitter is provided, and which receives
an optical signal of the wavelength which is outputted
from the wavelength-tunable optical light source integrat-
ed optical transmitter; a plurality of wavelength division
demultiplexers which are provided to each of the output
ports of the 1xJ wavelength-band demultiplexer, except
for the output port to which the optical receiver is con-
nected, which have two or more output ports and a single
input port, and the input port is connected to one of the
output ports of the 1xJ wavelength-band demultiplexer;
and a plurality of optical receivers which are connected
to the output ports of the wavelength division demulti-
plexers, and wherein the single input port of the 1xJ wave-
length-band demultiplexer is connected via an optical
waveguide to one of the device output ports of the wave-
length-routing device.
[0051] According to this structure, an optical signal is
inputted at any one of the input ports IP [1], IP [2], IP
[3], ... IP [J] of the Jx1 wavelength-band multiplexer from
at least one wavelength-tunable optical light source in-
tegrated optical transmitter which is provided with the
wavelength-tunable optical light source which can be set
to a wavelength within the wavelength band which be-
longs to the input port without passing through the wave-
length division multiplexer, and, among the output ports
OP[1], OP[2], OP[3], ... OP[J] of the 1xJ wavelength-
band demultiplexer, an optical signal which has been out-
putted from an output port which belongs to a wavelength
band which is provided to the wavelength-tunable optical
light source integrated optical transmitter, in other words
an optical signal of the wavelength which has been out-
putted from the wavelength-tunable optical light source
integrated optical transmitter, is inputted to an optical re-
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ceiver without passing through the optical division de-
multiplexer.
[0052] Furthermore, the optical communication net-
work system of the above-described structure may fur-
ther comprise an optical path management means which
controls an optical path between two different communi-
cation nodes, and wherein if at least one group of the
wavelength-tunable optical light source integrated optical
transmitters exists which are provided to all the commu-
nication nodes and which output optical signals of the
same wavelength band, and if there are K wavelength
bands, where K being an integer greater than or equal
to 2, which belong to the input ports of the Jx1 wave-
length-band multiplexer which are connected to the
wavelength-tunable optical light source integrated optical
transmitters, the optical path management means may
assign mutually different priority rankings from 1 to K to
the wavelength bands which belong to the input ports of
the Jx1 wavelength-band multiplexer which are connect-
ed to the wavelength-tunable optical light source inte-
grated optical transmitters, and when, among the wave-
length bands which belong to the input ports of the Jx1
wavelength-band multiplexer which are connected to the
wavelength-tunable optical light source integrated optical
transmitters, the highest numbered priority ranking
among the wavelength bands for which optical paths ex-
ist between x-th communication node and y-th commu-
nication node is number b, and the lowest numbered pri-
ority ranking among the wavelength bands for which an
optical path whose start point is the x-th communication
node, an optical path whose end point is the x-th com-
munication node, an optical path whose start point is the
y-th communication node, and an optical path whose end
point is the y-th communication node do not exist is
number a, and the number a is smaller than the number
b, the optical path management means may establish an
optical path between the x-th communication node and
the y-th communication node upon the wavelength band
of a-th priority ranking, and thereafter controls ON/OFF
and an oscillation wavelength of the wavelength-tunable
optical light source integrated optical transmitter so as to
cancel the optical path which was established between
the x-th communication node and the y-th communication
node upon the wavelength band of b-th priority ranking.
[0053] Furthermore, in the above-described optical
network communication system, there may be further
comprised: a database which records an optical path for
each wavelength band; a first search means which, when
a requirement has arisen newly to establish an optical
path between xx-th communication node and yy-th com-
munication node, searches in the database, in order from
data which correspond to a wavelength band whose pri-
ority ranking is the lowest, for a wavelength band which
is not in use by the xx-th communication node and the
yy-th communication node; a first transmission means
which transmits to the optical path management means
a command for establishing an optical path according to
the result of searching by the first search means; a first

database update means which registers an optical path
which has been newly established in the database; a
second search means which, when a requirement for an
optical path which is already established between xxx-th
communication node and yyy-th communication node
has ceased, searches in the database, in order from data
which correspond to a wavelength band whose priority
ranking is the highest, for a wavelength band upon which
an optical path is established between the xxx-th com-
munication node and the yyy-th communication node; a
second transmission means which transmits to the opti-
cal path management means a command for canceling
an optical path according to the result of searching by
the second search means; a second database update
means which deletes an optical path which has been
cancelled from the database; an extraction means which
searches in the database the number b of the highest
priority ranking among the wavelength bands upon which
optical paths are established between the x-th commu-
nication node and the y-th communication node, and the
number a of the lowest priority ranking among the wave-
length bands which do not use both the x-th communi-
cation node and the y-th communication node, for all the
combinations of x and y in a predetermined order, and
extracts combinations of x, y, a, and b for which the
number a is smaller than the number b; a third transmis-
sion means which, when an applicable combination ex-
ists, transmits to the optical path management means a
command for establishing an optical path using the a-th
wavelength band between the x-th communication node
and the y-th communication node, and thereafter trans-
mits to the optical path management means a command
for canceling an optical path using the b-th wavelength
band between the x-th communication node and the y-
th communication node; and a database update means
which registers an optical path which has been newly
established in the database, and deletes an optical path
which has been cancelled from the database.
[0054] By employing this type of structure, the state is
brought about in which the optical paths between the
communication nodes are always arranged, so that it is
possible to enhance the efficiency of use of the optical
cross connect device.
[0055] Yet further, in the optical communication net-
work system of the above-described structure, the KxK
arrayed-waveguide gratings may have cyclic-wave-
length characteristics.
[0056] Even further, the present invention is a wave-
length-routing device which is provided to an optical com-
munication network system comprising a plurality of com-
munication nodes and an optical transmission line which
forms a communication path, connected with the com-
munication nodes by the optical transmission line, and
which establishes communication between the commu-
nication nodes based upon route control according to the
wavelength of an optical signal, the wavelength-routing
device comprising: N device input ports, where N being
an integer greater than or equal to 2, which are connected
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via the optical transmission line to the communication
nodes; N device output ports which are connected via
the optical transmission line to the communication nodes;
a plurality of wavelength-band demultiplexers which are
provided to each of the N device input ports, and each
has a single input port and a plurality of output ports, and
the input port is connected to one of the device input
ports; a plurality of wavelength-band multiplexers which
are provided to each of the N device output ports, and
each has a plurality of input ports and a single output
port, and the output port is connected to one of the device
output ports; and R KxK arrayed-waveguide gratings,
where R being an integer greater than or equal to J and
J being an integer greater than or equal to 2, which have
K input ports and K output ports, where K being an integer
that satisfies K = N, which have wavelength-routing char-
acteristics in which optical signals having different wave-
lengths which are inputted to one input port are output
at different output ports depending on the wavelengths
of the inputted optical signals and in which optical signals
having different wavelengths which are outputted from
one output port are optical signals which have been in-
putted to different input ports, and wherein the wave-
length-band demultiplexers comprise a means which de-
multiplexes by wavelength band a wavelength division
multiplexed signal in which a predetermined number of
wavelengths have been wavelength division multiplexed
for each wavelength band which is transmitted from the
communication nodes, where wavelength band = central
wavelength λBm � wavelength band width ∆λm, with λBm
+ ∆λm = λBm+1 - ∆λm+1 where 1 = m = R - 1, with m being
an integer, and outputs the results at different output
ports, the wavelength-band multiplexers comprise a
means which multiplexes optical signals which have
been inputted from the plurality of input ports for each
wavelength band and which outputs a wavelength divi-
sion multiplexed signal in which a predetermined number
of wavelengths have been wavelength division multi-
plexed at the output port, the KxK arrayed-waveguide
gratings are provided with a wavelength-routing charac-
teristic for each wavelength band of central wavelength
λB1 � wavelength band width ∆λ1, central wavelength
λB2 � wavelength band width ∆λ2 (λB1 + ∆λ1 < λB2 -
∆λ2), central wavelength λB3 � wavelength band width
∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ..., central wavelength λBR
� wavelength band width ∆λR (λBR-1 + ∆λR-1 < λBR -
∆λR), the output ports of the wavelength-band demulti-
plexers which are respectively connected to the N device
input ports are one to one connected to the input ports
of the KxK arrayed-waveguide gratings which have
wavelength-routing characteristics at the wavelength
bands of the optical signals which are outputted from the
output ports of the wavelength-band demultiplexers, and
the output ports of the KxK arrayed-waveguide gratings
are one to one connected to the input ports of any one
of the plurality of wavelength-band multiplexers which
can multiplex optical signals of wavelengths which be-
long to the wavelength bands of the optical signals which

are outputted from the output ports of the KxK arrayed-
waveguide gratings.
[0057] Furthermore, the present invention is an optical
path management device which controls an optical path
between two different communication nodes in an optical
communication network system which comprises a plu-
rality of communication nodes, a wavelength-routing de-
vice which establishes communication between the com-
munication nodes based upon route control according to
the wavelength of an optical signal, and an optical trans-
mission line which forms a communication path which
connects the communication nodes and the wavelength-
routing device wherein the wavelength-routing device
comprises: N device input ports, where N being an integer
greater than or equal to 2, which are connected via the
optical transmission line to the communication nodes; N
device output ports which are connected via the optical
transmission line to the communication nodes; a plurality
of wavelength-band demultiplexers which are provided
to each of the N device input ports, and each has a single
input port and a plurality of output ports, and the input
port is connected to one of the device input ports; a plu-
rality of wavelength-band multiplexers which are provid-
ed to each of the N device output ports, and each has a
plurality of input ports and a single output port, and the
output port is connected to one of the device output ports;
and R KxK arrayed-waveguide gratings, where R being
an integer greater than or equal to J and J being an integer
greater than or equal to 2, which have K input ports and
K output ports, where K being an integer that satisfies K
= N, which have wavelength-routing characteristics in
which optical signals having different wavelengths which
are inputted to one input port are output at different output
ports depending on the wavelengths of the inputted op-
tical signals and in which optical signals having different
wavelengths which are outputted from one output port
are optical signals which have been inputted to different
input ports, and wherein the wavelength-band demulti-
plexers comprise a means which demultiplexes by wave-
length band a wavelength division multiplexed signal in
which a predetermined number of wavelengths have
been wavelength division multiplexed for each wave-
length band which is transmitted from the communication
nodes, wherein wavelength band = central wavelength
λBm � wavelength band width ∆λm, with λBm + ∆λm =
λBm+1 - ∆λm+1, where 1 = m = R - 1, with m being an
integer, and outputs the results at different output ports,
the wavelength-band multiplexers comprise a means
which multiplexes optical signals which have been input-
ted from the plurality of input ports for each wavelength
band and which outputs a wavelength division multi-
plexed signal in which a predetermined number of wave-
lengths have been wavelength division multiplexed at the
output port, the KxK arrayed-waveguide gratings are pro-
vided with a wavelength-routing characteristic for each
wavelength band of central wavelength λB1 � wave-
length band width ∆λ1, central wavelength λB2 � wave-
length band width ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), central
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wavelength λB3 � wavelength band width ∆λ3 (λB2 +
∆λ2 < λB3 - ∆λ3), ..., central wavelength λBR � wave-
length band width ∆λR (λBR-1 + ∆λR-1 < λBR - ∆λR), the
output ports of the wavelength-band demultiplexers
which are respectively connected to the N device input
ports are one to one connected to the input ports of the
KxK arrayed-waveguide gratings which have wave-
length-routing characteristics at the wavelength bands
of the optical signals which are outputted from the output
ports of the wavelength-band demultiplexers, and the
output ports of the KxK arrayed-waveguide gratings are
one to one connected to the input ports of any one of the
plurality of wavelength-band multiplexers which can mul-
tiplex optical signals of wavelengths which belong to the
wavelength bands of the optical signals which are out-
putted from the output ports of the KxK arrayed-
waveguide gratings, and each of the communication
nodes comprises: a Jx1 wavelength-band multiplexer,
where J being an integer greater than or equal to 2, which
has J input ports IP [1], IP [2], IP [3], ... IP [J] and a single
output port, and outputs at the single output port optical
signals of wavelengths which belong to the wavelength
bands of central wavelength λB1 � wavelength band
width ∆λ1, central wavelength λB2 � wavelength band
width ∆λ2, central wavelength λB3 � wavelength band
width ∆λ3, ..., central wavelength λBJ � wavelength band
width ∆λJ, which are inputted to each of the J input ports,
where λBm + ∆λm = λBm+1- ∆λm+1, for 1 = m = J - 1,
where m being an integer; at least one wavelength-tun-
able optical light source integrated optical transmitter
which is connected to any one of the input ports IP [1],
IP [2], IP [3], ... IP [J] of the Jx1 wavelength-band multi-
plexer, which is provided with a wavelength-tunable op-
tical light source which can be set to a wavelength within
a wavelength band which belongs to the input port which
is connected, and which outputs light of the wavelength;
a plurality of wavelength division multiplexers which are
provided to each of the input ports of the Jx1 wavelength-
band multiplexer, other than the input port to which the
wavelength-tunable optical light source integrated optical
transmitter is connected, and which have two or more
input ports and one output port, with the output port being
connected to one of the input ports of the Jx1 wavelength-
band multiplexer; a plurality of optical transmitters which
are connected to the input ports of the wavelength divi-
sion multiplexer, and which emit light of wavelength
which belongs to a wavelength band of central wave-
length λBm � wavelength band width ∆λm; a 1xJ wave-
length-band demultiplexer, where J being an integer
greater than or equal to 2, which has J output ports OP
[1], OP[2], OP[3], ... OP[J] and a single input port, and
outputs at the J output ports optical signals of wave-
lengths which belong to the wavelength band widths of
central wavelength λB1 � wavelength band width ∆λ1,
central wavelength λB2 � wavelength band width ∆λ2,
central wavelength λB3 � wavelength band width ∆λ3, ...,
central wavelength λBJ � wavelength band width ∆λJ,
which are inputted to the single input port, where λBm +

∆λm = λBm+1 - ∆λm+1, for 1 = m = J, where m being an
integer; an optical receiver which is connected to that
output port, among the output ports OP[1], OP[2], OP
[3], ... OP[J] of the 1xJ wavelength-band demultiplexer,
which belongs to the wavelength band to which the wave-
length-tunable optical light source integrated optical
transmitter is provided, and which receives an optical sig-
nal of the wavelength which is outputted from the wave-
length-tunable optical light source integrated optical
transmitter; a plurality of wavelength division demulti-
plexers which are provided to each of the output ports of
the 1xJ wavelength-band demultiplexer, except for the
output port to which the optical receiver is connected,
which have two or more output ports and a single input
port, and the input port is connected to one of the output
ports of the 1xJ wavelength-band demultiplexer; and a
plurality of optical receivers which are connected to the
output ports of the wavelength division demultiplexers;
and wherein the single input port of the 1xJ wavelength-
band demultiplexer is connected via an optical
waveguide to one of the device output ports of the wave-
length-routing device, and wherein the optical path man-
agement device comprises: a means which, if at least
one group of the wavelength-tunable optical light source
integrated optical transmitters exists which are provided
to all the communication nodes and which output optical
signals of the same wavelength band, and if there are K
wavelength bands, where K being an integer greater than
or equal to 2, which belong to the input ports of the Jx1
wavelength-band multiplexer which are connected to the
wavelength-tunable optical light source integrated optical
transmitters, assigns mutually different priority rankings
from 1 to K to the wavelength bands which belong to the
input ports of the Jx1 wavelength-band multiplexer which
are connected to the wavelength-tunable optical light
source integrated optical transmitters; a means which
detects that, among the wavelength bands which belong
to the input ports of the Jx1 wavelength-band multiplexer
which are connected to the wavelength-tunable optical
light source integrated optical transmitters, the highest
numbered priority ranking among the wavelength bands
of optical paths between x-th communication node and
y-th communication node is number b, and the lowest
numbered priority ranking among the wavelength bands
which are not used for an optical path whose start point
is the x-th communication node, an optical path whose
end point is the x-th communication node, an optical path
whose start point is the y-th communication node, and
an optical path whose end point is the y-th communication
node is number a, and the number a is smaller than the
number b; and a means which, if it has been detected
that the number a is smaller than the number b, estab-
lishes an optical path between the x-th communication
node and the y-th communication node upon the wave-
length band of a-th priority ranking, and thereafter con-
trols ON/OFF and an oscillation wavelength of the wave-
length-tunable optical light source integrated optical
transmitter so as to cancel the optical path which was
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established between the x-th communication node and
the y-th communication node upon the wavelength band
of b-th priority ranking.
[0058] Furthermore, the present invention is an optical
path management method which controls an optical path
between two different communication nodes in an optical
communication network system which comprises a plu-
rality of communication nodes, a wavelength-routing de-
vice which establishes communication between the com-
munication nodes based upon route control according to
the wavelength of an optical signal, and an optical trans-
mission line which forms a communication path which
connects the communication nodes and the wavelength-
routing device, wherein the wavelength-routing device
comprises: N device input ports, where N being an integer
greater than or equal to 2, which are connected via the
optical transmission line to the communication nodes; N
device output ports which are connected via the optical
transmission line to the communication nodes; a plurality
of wavelength-band demultiplexers which are provided
to each of the N device input ports, and each has a single
input port and a plurality of output ports, and the input
port is connected to one of the device input ports; a plu-
rality of wavelength-band multiplexers which are provid-
ed to each of the N device output ports, and each has a
plurality of input ports and a single output port, and the
output port is connected to one of the device output ports;
and R KxK arrayed-waveguide gratings, where R being
an integer greater than or equal to J and J being an integer
greater than or equal to 2, which have K input ports and
K output ports, where K being an integer that satisfies K
= N, which have wavelength-routing characteristics in
which optical signals having different wavelengths which
are inputted to one input port are output at different output
ports depending on the wavelengths of the inputted op-
tical signals and in which optical signals having different
wavelengths which are outputted from one output port
are optical signals which have been inputted to different
input ports, wherein the wavelength-band demultiplexers
comprise a means which demultiplexes by wavelength
band a wavelength division multiplexed optical signal in
which a predetermined number of wavelengths have
been wavelength division multiplexed for each wave-
length band which is transmitted from the communication
nodes, where wavelength band = central wavelength
λBm � wavelength band width ∆λm, with λBm + ∆λm =
λBm+1- ∆λm+1, where 1 = m = R - 1, with m being an
integer, and outputs the results at different output ports,
the wavelength-band multiplexers comprise a means
which multiplexes optical signals which have been input-
ted from the plurality of input ports for each wavelength
band and which outputs a wavelength division multi-
plexed signal in which a predetermined number of wave-
lengths have been wavelength division multiplexed at the
output port, the KxK arrayed-waveguide gratings are pro-
vided with a wavelength-routing characteristic for each
wavelength band of central wavelength λB1 � wave-
length band width ∆λ1, central wavelength λB2 � wave-

length band width ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), central
wavelength λB3 � wavelength band width ∆λ3 (λB2 +
∆λ2 < λB3 - ∆λ3), ..., central wavelength λBR � wave-
length band width ∆λR (λBR-1 + ∆λR-1 < λBR - ∆λR), the
output ports of the wavelength-band demultiplexers
which are respectively connected to the N device input
ports are one to one connected to the input ports of the
KxK arrayed-waveguide gratings which have wave-
length-routing characteristics at the wavelength bands
of the optical signals which are outputted from the output
ports of the wavelength-band demultiplexers, and the
output ports of the KxK arrayed-waveguide gratings are
one to one connected to the input ports of any one of the
plurality of wavelength-band multiplexers which can mul-
tiplex optical signals of wavelengths which belong to the
wavelength bands of the optical signals which are out-
putted from the output ports of the KxK arrayed-
waveguide gratings, and each of the communication
nodes comprises: a Jx1 wavelength-band multiplexer,
where J being an integer greater than or equal to 2, which
has J input ports IP [1], IP [2], IP [3], ... IP [J] and a single
output port, and outputs at the single output port optical
signals of wavelengths which belong to the wavelength
bands of central wavelength λB1 � wavelength band
width ∆λ1, central wavelength λB2 � wavelength band
width ∆λ2, central wavelength λB3 � wavelength band
width ∆λ3, ..., central wavelength λBJ � wavelength band
width ∆λJ, which are inputted to each of the J input ports,
where λBm + ∆λm = λBm+1- ∆λm+1, for 1 = m = J - 1,
where m being an integer; at least one wavelength-tun-
able optical light source integrated optical transmitter
which is connected to any one of the input ports IP [1],
IP [2], IP [3], ... IP [J] of the Jx1 wavelength-band multi-
plexer, which is provided with a wavelength-tunable op-
tical light source which can be set to a wavelength within
a wavelength band which belongs to the input port which
is connected, and which outputs light of the wavelength;
a plurality of wavelength division multiplexers which are
provided to each of the input ports of the Jx1 wavelength-
band multiplexer, other than the input port to which the
wavelength-tunable optical light source integrated optical
transmitter is connected, and which have two or more
input ports and one output port, with the output port being
connected to one of the input ports of the Jx1 wavelength-
band multiplexer; a plurality of optical transmitters which
are connected to the input ports of the wavelength divi-
sion multiplexer, and which emit light of wavelength
which belongs to a wavelength band of central wave-
length λBm � wavelength band width ∆λm; a 1xJ wave-
length-band demultiplexer, where J being an integer
greater than or equal to 2, which has J output ports OP
[1], OP[2], OP[3], ... OP[J] and a single input port, and
outputs at the J output ports optical signals of wave-
lengths which belong to the wavelength band widths of
central wavelength λB1 � wavelength band width ∆λ1,
central wavelength λB2 � wavelength band width ∆λ2,
central wavelength λB3 � wavelength band width ∆λ3, ...,
central wavelength λBJ � wavelength band width ∆λJ,
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which are inputted to the single input port, where λBm +
∆λm = λBm+1 - ∆λm+1, for 1 = m = J, where m being an
integer; an optical receiver which is connected to that
output port, among the output ports OP[1], OP[2], OP
[3], ... OP[J] of the 1xJ wavelength-band demultiplexer,
which belongs to the wavelength band to which the wave-
length-tunable optical light source integrated optical
transmitter is provided, and which receives an optical sig-
nal of the wavelength which is outputted from the wave-
length-tunable optical light source integrated optical
transmitter; a plurality of wavelength division demulti-
plexers which are provided to each of the output ports of
the 1xJ wavelength-band demultiplexer, except for the
output port to which the optical receiver is connected,
which have two or more output ports and a single input
port, and the input port is connected to one of the output
ports of the 1xJ wavelength-band demultiplexer; and a
plurality of optical receivers which are connected to the
output ports of the wavelength division demultiplexers,
and wherein the single input port of the 1xJ wavelength-
band demultiplexer is connected via an optical
waveguide to one of the device output ports of the wave-
length-routing device, and the optical path management
method comprises: a step of, if at least one group of the
wavelength-tunable optical light source integrated optical
transmitters exists which are provided to all the commu-
nication nodes and which output optical signals of the
same wavelength band, and if there are K wavelength
bands, where K being an integer greater than or equal
to 2, which belong to the input ports of the Jx1 wave-
length-band multiplexer which are connected to the
wavelength-tunable optical light source integrated optical
transmitters, assigning mutually different priority rank-
ings from 1 to K to the wavelength bands which belong
to the input ports of the Jx1 wavelength-band multiplexer
which are connected to the wavelength-tunable optical
light source integrated optical transmitters; a step of,
when, among the wavelength bands which belong to the
input ports of the Jx1 wavelength-band multiplexer which
are connected to the wavelength-tunable optical light
source integrated optical transmitter, the highest num-
bered priority ranking among the wavelength bands for
which an optical path exists between x-th communication
node and y-th communication node is number b, and the
lowest numbered priority ranking among the wavelength
bands for which an optical path whose start point is the
x-th communication node, an optical path whose end
point is the x-th communication node, an optical path
whose start point is the y-th communication node, and
an optical path whose end point is the y-th communication
node do not exist is number a, and the number α is smaller
than the number b; and controlling ON/OFF and an os-
cillation wavelength of the wavelength-tunable optical
light source integrated optical transmitter so as to estab-
lish an optical path between the x-th communication node
and the y-th communication node upon the wavelength
band of α-th priority ranking; and a step of establishing
an optical path between the x-th communication node

and the y-th communication node upon the wavelength
band of the a-th priority ranking, and thereafter controlling
ON/OFF and the oscillation wavelenght of the waveleng-
ht-tunable optical light source integrated optical transmit-
ter so as to cancel the optical path which was established
between the x-th communication node and the y-th com-
munication node upon the wavelength band of b-th pri-
ority ranking.
[0059] Yet further, the present invention is an optical
path management program which causes a computer to
execute the steps of the above-described optical path
management method.
[0060] Even yet further, the present invention is a re-
cording medium which can be read by a computer, upon
which this optical path management program is recorded.
[0061] Document JP 2001 008244A aims at increasing
transmission capacity without increasing hardware by
branching an inputted wavelength division-multiplexed
optical signal into groups of wavelength with plural dif-
ferent wavelength carriers and routing them by optical
switches. To this end, optical signals from respective in-
put ports 4-1 to 4-n are separated into m-groups of wave-
length with different wavelength by every input port 4-1
to 4-n by optical signal branching parts 2-1 to 2-n, m
wavelength groups are routed by an optical switch 1-m.
In addition, the optical switches 1-1 to 1-m in operation
devices decide what inputted optical signal is routed to
where. The routed optical signal is optical wavelength
division-multiplexed by the optical signal branching parts
3-1 to 3-n and outputted from output ports 5-1 to 5-n.
Namely, the routes of the optical signals with the wave-
length belonging to the same group of wavelength are
set by the same optical switch altogether.
[0062] Document JP 2002 262319 describes an opti-
cal communication network provided with a plurality of
the optical path cross connectors and a wavelength mul-
tiple transmission link interconnecting them wherein a
wavelength path led to the wavelength multiple transmis-
sion link is subjected to the routing processing by the
optical path cross connector on the basis of its wave-
length, each optical path cross connector is configured
such that the wavelength paths of the link are divided
into wavelength group of N-sets (N is an integer greater
than or equal to 2 consisting of G-sets each (G is an
integer greater than or equal to 2) of the wavelength paths
of the wavelength multiple transmission link, and applies
the routing processing in the unit of the wavelength group
paths.
[0063] Prior art for different cross-connect architec-
tures using wavelength routing elements, implemented
with optical switches, and wavelength-sorting elements,
implemented with AWG, can be found in OKAYAMA H.
ET AL: "Multiwavelength highway photonic switches us-
ing wavelength- sorting elements- design", J. OF LIGHT-
WAVE TECHNOLOGY, vol. 15, no. 4, April 1997
(1997-04), pages 607-615, XP000691026.
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Brief Description of Drawings

[0064]

FIG. 1 is a figure showing the overall structure of an
optical communication system according to the first
embodiment according to the present invention.
FIG 2 is a figure for explanation of a wavelength-
band demultiplexer of the optical communication
system according to the first embodiment according
to the present invention.
FIG 3 is a figure for explanation of a wavelength-
band multiplexer of then optical communication sys-
tem according to the first embodiment according to
the present invention.
FIG 4 is a figure showing the relationship between
the input and output ports of an arrayed-waveguide
grating and wavelengths, for the first embodiment
according to the present invention.
FIG 5 is a figure showing the relationship between
the input and output ports of an arrayed-waveguide
grating and wavelength, for the first embodiment ac-
cording to the present invention
FIG. 6 is a figure showing the relationship between
the input and output ports of an arrayed-waveguide
grating and wavelength, for the first embodiment ac-
cording to the present invention.
FIG. 7 is a figure showing the relationship between
the input and output ports of an arrayed-waveguide
grating and wavelength, for the first embodiment ac-
cording to the present invention.
FIG. 8 is a block diagram showing the structure of
optical transceiver sections of respective communi-
cation nodes, in the first embodiment according to
the present invention.
FIG. 9 is a block diagram for the second embodiment
according to the present invention, showing a struc-
tural example of initial construction of an optical
transceiver section of a communication node.
FIG. 10 is a block diagram for a communication node
of the second embodiment according to the present
invention, for explanation of a structural example af-
ter increase of an optical transceiver section of a
different wavelength band.
FIG. 11 is a block diagram for a communication node
of the second embodiment according to the present
invention, for explanation of a structural example af-
ter increase of an optical transceiver section of a
different wavelength band.
FIG. 12 is a block diagram showing a structural ex-
ample of an optical transceiver section of a commu-
nication node of the third embodiment according to
the present invention.
FIG. 13 is a block diagram for explanation of the
structure of an optical transceiver section of respec-
tive communication nodes of the fourth embodiment
according to the present invention.
FIGS. 14A through 14H are block diagrams showing

the structure of a transmission module and a recep-
tion module in the fourth embodiment according to
the present invention.
FIG. 15 is a block diagram showing the connection
relationship of a control device for transceiver and
an optical path management device; in the fourth
embodiment according to the present invention.
FIG. 16 is a block diagram showing the structure of
an optical path management device in the fourth em-
bodiment according to the present invention.
FIG. 17 is a figure showing an example of a database
of an optical path management device of the fourth
embodiment according to the present invention.
FIG. 18 is a structural diagram of the fifth embodi-
ment according to the present invention.
FIG. 19A through 19D are explanatory figures show-
ing an example of a database in which optical paths
of an optical matrix switch is recorded.
FIG. 20 is a flowchart of the processing of the optical
path management device of the fifth embodiment ac-
cording to the present invention.
FIG. 21 is a flowchart of the processing of the optical
path management device of the fifth embodiment ac-
cording to the present invention.
FIG. 22 is a flowchart of the processing of the optical
path management device of the fifth embodiment ac-
cording to the present invention.
FIG. 23 is a structural diagram showing the sixth em-
bodiment according to the present invention.
FIG. 24 is a structural diagram showing the seventh
embodiment according to the present invention.
FIG 25 is a block diagram showing the structure of
a conventional optical communication network sys-
tem based on wavelength path routing which is im-
plemented using an arrayed-waveguide grating.
FIG. 26 is a figure showing the relationship between
the input and output ports of the conventional ar-
rayed-waveguide grating and wavelengths.
FIG. 27 is a figure showing the relationship between
the input and output ports of the conventional ar-
rayed-waveguide grating and wavelengths.
FIG. 28 is a block diagram showing a structural ex-
ample of a conventional optical network system
which takes advantage of a wavelength-band.
FIG. 29 is a block diagram showing another struc-
tural example of a conventional optical network sys-
tem which takes advantage of a wavelength-band.
FIG. 30 is a structural diagram showing an example
of a conventional optical cross connect device.
FIGS. 31A through 31D are explanatory figures
showing an example of optical paths between input
optical fibers and output optical fibers, when the op-
tical paths are not arranged.
FIGS. 32A through 32D are explanatory figures
showing an example of optical paths between input
optical fibers and output.optical fibers, when the op-
tical paths are arranged.
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Best Mode for Carrying Out the Invention

[0065] In the following, respective embodiments ac-
cording to the present invention will be explained based
upon the figures.
[0066] It should be understood that although, in the
first through the fourth embodiments according to the
present invention, the explanation is made by taking 4
as the number N of both the device input ports and the
device output ports of the wavelength-routing device in
the optical communication network system according to
the present invention, this is not to be considered as being
limiting; provided that N is an integer greater than or equal
to 2, this will be acceptable.

THE FIRST EMBODIMENT

[0067] FIG. 1 is a structural figure showing the optical
communication network system of the first embodiment
according to the present invention. In FIG. 1, 200-1
through 200-4 are communication nodes, 210 is a wave-
length-routing device, and 250-1 through 250-4 and
260-1 through 260-4 are optical transmission lines (op-
tical fibers) which connect the communication nodes
200-1 through 200-4 and the wavelength-routing device
210.
[0068] Furthermore, the wavelength-routing device
210 comprises four device input ports 210-11 through
210-14 and four device output ports 210-21 through
210-24, wavelength-band demultiplexers 220-1 through
220-4, wavelength-band multiplexers 230-1 through
230-4, and 4x4 arrayed-waveguide gratings 241 through
244.
[0069] The communication node 200-1, along with be-
ing connected to the first device input port 210-11 of the
wavelength-routing device 210 via the optical transmis-
sion line 250-1, is also connected to the first device output
port 210-21 of the wavelength-routing device 210 via the
optical transmission line 260-1.
[0070] The communication node 200-2, along with be-
ing connected to the second device input port 210-12 of
the wavelength-routing device 210 via the optical trans-
mission line 250-2, is also connected to the second de-
vice output port 210-22 of the wavelength-routing device
210 via the optical transmission line 260-2.
[0071] The communication node 200-3, along with be-
ing connected to the third device input port 210-13 of the
wavelength-routing device 210 via the optical transmis-
sion line 250-3, is also connected to the third device out-
put port 210-23 of the wavelength-routing device 210 via
the optical transmission line 260-3.
[0072] The communication node 200-4, along with be-
ing connected to the fourth device input port 210-14 of
the wavelength-routing device 210 via the optical trans-
mission line 250-4, is also connected to the fourth device
output port 210-24 of the wavelength-routing device 210
via the optical transmission line 260-4.
[0073] Each of the wavelength-band demultiplexers

220-1 through 220-4 comprises a single input port 221
and four output ports 222-1 through 222-4, and the input
port 221 of the first wavelength-band demultiplexer 220-1
is connected to the first device input port 210-11. Fur-
thermore, the input port 221 of the second wavelength-
band demultiplexer 220-2 is connected to the second de-
vice input port 210-12, the input port 221 of the third wave-
length-band demultiplexer 220-3 is connected to the third
device input port 210-13, and the input port 221 of the
fourth wavelength-band demultiplexer 220-4 is connect-
ed to the fourth device input port 210-14.
[0074] Each of the wavelength-band multiplexers
230-1 through 230-4 comprises a single output port 232
and four input ports 232-1 through 232-4, and the output
port 232 of the first wavelength-band multiplexer 230-1
is connected to the first device output port 210-11. Fur-
thermore, the output port 232 of the second wavelength-
band multiplexer 230-2 is connected to the second device
output port 210-22, the output port 232 of the third wave-
length-band multiplexer 230-3 is connected to the third
device output port 210-23, and the output port 232 of the
fourth wavelength-band multiplexer 230-4 is connected
to the fourth device output port 210-24.
[0075] It should be understood that each of the wave-
length-band demultiplexers 220-1 through 220-4 and
each of the wavelength-band multiplexers 230-1 through
230-4 may, for example, be made using a dielectric mul-
tilayer filter, an optical coupler which is made with an
optical fiber, or an optical coupler which is made with a
planar optical waveguide, or the like.
[0076] The 4x4 arrayed-waveguide grating 241 is
made, for example, from a quartz type optical waveguide,
and, along with having a cyclic-wavelength characteris-
tic, also has four input ports 2411-1 through 2411-4 and
four output ports 2412-1 through 2412-4; and the first
through the fourth input ports 2411-1 through 2411-4 are
respectively connected in one to one correspondence to
the first output ports 222-1 of the first through the fourth
wavelength-band demultiplexers 220-1 through 220-4 in
the order described, while the first through the fourth out-
put ports 2412-1 through 2412-4 are respectively con-
nected in one to one correspondence to the first input
ports 231-1 of the first through the fourth wavelength-
band multiplexers 230-1 through 230-4 in the order de-
scribed.
[0077] The 4x4 arrayed-waveguide grating 242 has
four input ports 2421-1 through 2421-4 and four output
ports 2422-1 through 2422-4; and the first through the
fourth input ports 2421-1 through 2421-4 are respectively
connected in one to one correspondence to the second
output ports 222-2 of the first through the fourth wave-
length-band demultiplexers 220-1 through 220-4 in the
order described, while the first through the fourth output
ports 2422-1 through 2422-4 are respectively connected
in one to one correspondence to the second input ports
231-2 of the first through the fourth wavelength-band mul-
tiplexers 230-1 through 230-4 in the order described.
[0078] The 4x4 arrayed-waveguide grating 243 has
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four input ports 2431-1 through 2431-4 and four output
ports 2432-1 through 2432-4; and the first through the
fourth input ports 2431-1 through 2431-4 are respectively
connected in one to one correspondence to the third out-
put ports 222-3 of the first through the fourth wavelength-
band demultiplexers 220-1 through 220-4 in the order
described, while the first through the fourth output ports
2432-1 through 2432-4 are respectively connected in one
to one correspondence to the third input ports 231-3 of
the first through the fourth wavelength-band multiplexers
230-1 through 230-4 in the order described.
[0079] The 4x4 arrayed-waveguide grating 244 has
four input ports 2441-1 through 2441-4 and four output
ports 2442-1 through 2442-4; and the first through the
fourth input ports 2441-1 through 2441-4 are respectively
connected in one to one correspondence to the fourth
output ports 222-4 of the first through the fourth wave-
length-band demultiplexers 220-1 through 220-4 in the
order described, while the first through the fourth output
ports 2442-1 through 2442-4 are respectively connected
in one to one correspondence to the fourth input ports
231-4 of the first through the fourth wavelength-band mul-
tiplexers 230-1 through 230-4 in the order described.
[0080] Next, the components which make up the wave-
length-routing device 210 will be explained in detail.
[0081] As shown in FIG. 2, the wavelength-band de-
multiplexer 220 (220-1 through 220-4) has a single input
port 221 and four output ports 222-1 through 222-4, and
an optical signal whose wavelength is included in the
wavelength band λB1 � ∆λ1 (where λB1 and ∆λ1 respec-
tively denote wavelengths) is outputted from the first out-
put port 222-1, while an optical signal whose wavelength
is included in the wavelength band λB2 � ∆λ2 (where
λB2 and ∆λ2 respectively denote wavelengths) is output-
ted from the second output port 222-2. Furthermore, an
optical signal whose wavelength is included in the wave-
length band λB3 � ∆λ3 (where λB3 and ∆λ3 respectively
denote wavelengths) is outputted from the third output
port 222-3, while an optical signal whose wavelength is
included in the wavelength band λB4 � ∆λ4 (where λB4
and ∆λ4 respectively denote wavelengths) is outputted
from the fourth output port 222-4.
[0082] This embodiment employs the wavelength-
band demultiplexers 220-1 through 220-4 which use di-
electric multilayer filters, λB1 = 1511 nm, λB2 = 1531 nm,
λB3 = 1551 nm, XB4 = 1571 nm, and ∆λ1, ∆λ2 = ∆λ3 =
∆λ4 = 9 nm.
[0083] As shown in FIG. 3, the wavelength-band mul-
tiplexer 230 (230-1 through 230-4) has four input ports
231-1 through 231-4 and a single output port 232; and:
an optical signal whose wavelength is included in the
wavelength band λB1 � ∆λ1 (where λB1 and ∆λ1 respec-
tively denote wavelengths) is inputted to the first input
port 231-1; an optical signal whose wavelength is includ-
ed in the wavelength band λB2 � ∆λ2 (where λB2 and
∆λ2 respectively denote wavelengths) is inputted to the
second input port 231-2; an optical signal whose wave-
length is included in the wavelength band λB3 � ∆λ3

(where λB3 and ∆λ3 respectively denote wavelengths) is
inputted to the third input port 231-3; and an optical signal
whose wavelength is included in the wavelength band
λB4 � ∆λ4 (where λB4 and ∆λ4 respectively denote wave-
lengths) is inputted to the fourth input port 231-4; and the
optical signals which have been inputted to these four
input ports 231-1 through 231-4 are multiplexed and are
outputted from the output port 232.
[0084] This embodiment uses the wavelength-band
multiplexers 230-1 through 230-4 which use dielectric
multilayer filters, λB1 = 1511 nm, λB2 = 1531 nm, λB3 =
1551 nm, λB4 = 1571 nm, and ∆λ1 = ∆λ2 = ∆λ3 = ∆λ4 =
9 nm.
[0085] As previously described, the arrayed-
waveguide gratings 241 through 244 have four input
ports and four output ports, and the arrayed-waveguide
grating 241 is one whose wavelength-routing character-
istic is designed for a wavelength which is included in the
wavelength band λB1 � ∆λ1; and the relationship be-
tween its respective input and output ports and the wave-
lengths λ11, λ12, λ13, and λ14 is as shown in FIG. 4.
Moreover, it is arranged for λ11, λ12, λ13, and λ14 to be
mutually different, and for the relationship λB1 - ∆λ1 <
λ11, λ12, λ13, λ14 < λB1 + ∆λ1 to be satisfied.
[0086] The arrayed-waveguide grating 242 is one
whose wavelength-routing characteristic is designed for
a wavelength which is included in the wavelength band
λB2 � ∆λ2, and the relationship between its respective
input and output ports and the wavelengths λ21, λ22,
λ23, and λ24 is as shown in FIG. 5. Moreover, it is ar-
ranged for λ21, λ22, λ23, and λ24 to be mutually different,
and for the relationship λB2 - ∆λ2 < λ21, λ22, λ23, λ24
< λB2 + ∆λ2 to be satisfied.
[0087] The arrayed-waveguide grating 243 is one
whose wavelength-routing characteristic is designed for
a wavelength which is included in the wavelength band
λB3 � ∆λ3, and the relationship between its respective
input and output ports and the wavelengths λ31, λ32,
λ33, and λ34 is as shown in FIG. 6. Moreover, it is ar-
ranged for λ31, λ32, λ33, and λ34 to be mutually different,
and for the relationship λB3 - ∆λ3 < λ31, λ32, λ33, λ34
< λB3 + ∆λ3 to be satisfied.
[0088] The arrayed-waveguide grating 244 is one
whose wavelength-routing characteristic is designed for
a wavelength in included in the wavelength band λB4 �
∆λ4, and the relationship between its respective input
and output ports and the wavelengths λ41, λ42, λ43, and
λ44 is as shown in FIG. 7. Moreover, it is arranged for
λ41, λ42, λ43, and λ44 to be mutually different, and for
the relationship λB4 - ∆λ4 < λ41, λ42, λ43, λ44 < λB4 +
∆λ4 to be satisfied.
[0089] It should be understood that, in this embodi-
ment, quartz type optical waveguide types are used as
the arrayed-waveguide gratings 241 through 244.
[0090] Next, the structure of the communication nodes
200-1 through 200-4 will be explained.
[0091] FIG. 8 is a block diagram showing the structure
of the optical transceiver section of each of the commu-
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nication nodes 200-1 through 200-4. In FIG. 8, 201 de-
notes an optical transceiver section, 250 denotes an op-
tical transmission line which conducts the optical signals
which have been outputted from the communication node
200-1 through 200-4 to the wavelength-routing device
210, and 260 is an optical transmission line which con-
ducts the optical signal which has been outputted from
the wavelength-routing device 210 to the communication
nodes 200-1 through 200-4.
[0092] The optical transceiver section 201 comprises
a wavelength-band multiplexer 230 which has four input
ports and one output port, a wavelength-band demulti-
plexer 220 which has one input port and four output ports,
four optical transmission sections 290-1 through 290-4,
and four optical reception sections 300-1 through 300-4.
[0093] It should be understood that each of the wave-
length-band demultiplexer 220 and the wavelength-band
multiplexer 230 is made using, for example, a dielectric
multilayer filter, an optical coupler which is made with an
optical fiber, or an optical coupler which is made with a
planar optical waveguide, or the like.
[0094] The optical transmission line 250 is connected
to the output port 230-21 of the wavelength-band multi-
plexer 230, and the optical signal output from the first
optical transmission section 290-1 is inputted to the first
input port 230-11. Furthermore, the optical signal output
from the second optical transmission section 290-2 is
inputted to the second input port 230-12 of the wave-
length-band multiplexer 230; the optical signal output
from the third optical transmission section 290-3 is input-
ted to the third input port 230-13; and the optical signal
output from the fourth optical transmission section 290-4
is inputted to the fourth input port 230-14.
[0095] The first optical transmission section 290-1 is
an optical transmission section of the wavelength band
λB1 � ∆λ1, and comprises a wavelength division multi-
plexer 271 which has four input ports 271-11 through
271-14 and one output port 271-21, and four optical trans-
mitters 2711-1 through 2711-4 which are connected to
the input ports 271-11 through 271-14. Furthermore, the
optical transmitters 2711-1 through 2711-4 convert elec-
trical data signals which have been inputted into optical
signals of respective wavelengths λ11, λ12, λ13, and
λ14 and outputs them.
[0096] The second optical transmission section 290-2
is an optical transmission section of the wavelength band
λB2 � ∆λ2, and comprises a wavelength division multi-
plexer 272 which has four input ports 272-11 through
272-14 and one output port 272-21, and four optical trans-
mitters 2712-1 through 2712-4 which are connected to
the input ports 272-11 through 272-14. Furthermore, the
optical transmitters 2712-1 through 2712-4 convert elec-
trical data signals which have been inputted into optical
signals of respective wavelengths λ21, λ22, λ23, and
λ24 and outputs them.
[0097] The third optical transmission section 290-3 is
an optical transmission section of the wavelength band
λB3 � ∆λ3, and comprises a wavelength division multi-

plexer 273 which has four input ports 273-11 through
273-14 and one output port 273-21, and four optical trans-
mitters 2713-1 through 2713-4 which are connected to
the input ports 273-11 through 273-14. Furthermore, the
optical transmitters 2713-1 through 2713-4 convert elec-
trical data signals which have been inputted into optical
signals of respective wavelengths λ31, λ32, λ33, and
λ34 and outputs them.
[0098] The fourth optical transmission section 290-4
is an optical transmission section of the wavelength band
λB4 � ∆λ4, and comprises a wavelength division multi-
plexer 274 which has four input ports 274-11 through
274-14 and one output port 274-21, and four optical trans-
mitters 2714-1 through 2714-4 which are connected to
the input ports 274-11 through 274-14. Furthermore, the
optical transmitters 2714-1 through 2714-4 convert elec-
trical data signals which have been inputted into optical
signals of respective wavelengths λ41, λ42, λ43, and
λ44 and outputs them.
[0099] The optical transmission line 260 is connected
to the input port 220-11 of the wavelength-band demul-
tiplexer 220, and the optical signal which is outputted
from the first output port 220-21 is inputted to the first
optical reception section 300-1. Furthermore, the optical
signal which is outputted from the second output port
220-22 of the wavelength-band demultiplexer 220 is in-
putted to the second optical reception section 300-2, the
optical signal which is outputted from the third output port
220-23 is inputted to the third optical reception section
300-3, and the optical signal which is outputted from the
fourth output port 220-24 is inputted to the fourth optical
reception section 300-4.
[0100] The first optical reception section 300-1 com-
prises a wavelength division demultiplexer 281 which
comprises one input port 281-11 and four output ports
281-21 through 281-24, and four optical receivers 2811-1
through 2811-4 which are connected to the output ports
281-21 through 281-24.
[0101] The wavelength division demultiplexer 281 is
one whose wavelength division demultiplexing charac-
teristic is designed for a wavelength which is included in
the wavelength band λB1 � ∆λ1, and, when optical sig-
nals of wavelengths λ11, λ12, λ13, and λ14 are inputted
to its input port 281-11, the optical signal of the wave-
length λ11 is outputted at the first output port 281-21, the
optical signal of the wavelength λ12 is outputted at the
second output port 281-22, the optical signal of the wave-
length λ13 is outputted at the third output port 281-23,
and the optical signal of the wavelength λ14 is outputted
at the fourth output port 281-24. Furthermore, each of
the four optical receivers 2811-1 through 2811-4 converts
the optical signal which has been inputted into an elec-
trical signal, and outputs it as a data signal.
[0102] The second optical reception section 300-2
comprises a wavelength division demultiplexer 282
which comprises one input port 282-11 and four output
ports 282-21 through 282-24, and four optical receivers
2812-1 through 2812-4 which are connected to the output
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ports 282-21 through 282-24.
[0103] The wavelength division demultiplexer 282 is
one whose wavelength division demultiplexing charac-
teristic is designed for a wavelength which is included in
the wavelength band λB2 � ∆λ2, and, when optical sig-
nals of wavelengths λ21, λ22, λ23, and λ24 are inputted
to its input port 282-11, the optical signal of the wave-
length λ21 is outputted at the first output port 282-21, the
optical signal of the wavelength λ22 is outputted at the
second output port 282-22, the optical signal of the wave-
length λ23 is outputted at the third output port 282-23,
and the optical signal of the wavelength λ24 is outputted
at the fourth output port 282-24. Furthermore, each of
the four optical receivers 2812-1 through 2812-4 converts
the optical signal which has been inputted into an elec-
trical signal, and outputs it as a data signal.
[0104] The third optical reception section 300-3 com-
prises a wavelength division demultiplexer 283 which
comprises one input port 283-11 and four output ports
283-21 through 283-24, and four optical receivers 2813-1
through 2813-4 which are connected to the output ports
283-21 through 283-24.
[0105] The wavelength division demultiplexer 283 is
one whose wavelength division demultiplexing charac-
teristic is designed for a wavelength which is included in
the wavelength band λB3 � ∆λ3, and, when optical sig-
nals of wavelengths λ31, λ32, λ33, and λ34 are inputted
to its input port 283-11, the optical signal of the wave-
length λ31 is outputted at the first output port 283-21, the
optical signal of the wavelength λ32 is outputted at the
second output port 283-22, the optical signal of the wave-
length λ33 is outputted at the third output port 283-23,
and the optical signal of the wavelength λ34 is outputted
at the fourth output port 283-24. Furthermore, each of
the four optical receivers 2813-1 through 2813-4 converts
the optical signal which has been inputted into an elec-
trical signal, and outputs it as a data signal.
[0106] The fourth optical reception section 300-4 com-
prises a wavelength division demultiplexer 284 which
comprises one input port 284-11 and four output ports
284-21 through 284-24, and four optical receivers 2814-1
through 2814-4 which are connected to the output ports
284-21 through 284-24.
[0107] The wavelength division demultiplexer 284 is
one whose wavelength division demultiplexing charac-
teristic is designed for a wavelength which is included in
the wavelength band λB4 � ∆λ4, and, when optical sig-
nals of wavelengths λ41, λ42, λ43, and λ44 are inputted
to its input port 284-11, the optical signal of the wave-
length λ41 is outputted at the first output port 284-21, the
optical signal of the wavelength λ42 is outputted at the
second output port 284-22, the optical signal of the wave-
length λ43 is outputted at the third output port 284-23,
and the optical signal of the wavelength λ44 is outputted
at the fourth output port 284-24. Furthermore, each of
the four optical receivers 2814-1 through 2814-4 converts
the optical signal which has been inputted into an elec-
trical signal, and outputs it as a data signal.

[0108] Next, the operation of the optical communica-
tion network system according to this first embodiment
according to the present invention will be explained with
reference to FIGS. 1 through 8. Here, by way of example,
the case in which the communication node 200-1 per-
forms data communication with the communication node
200-3 will be explained.
[0109] At the communication node 200-1, the optical
signal S13-p of the wavelength λp3 which has been out-
putted from the optical transmitter 271p-3 of the optical
transmission section 290-p which is included in the opti-
cal transmitter which sends out the optical signal of the
wavelength band λBp � ∆λp (where p is an integer var-
iable, and, in this embodiment, p is 1, 2, 3, or 4, and can
take the same value in the explanation below) is output-
ted to the optical transmission line 250 via the wavelength
division multiplexer 27p and the wavelength-band multi-
plexer 230.
[0110] Furthermore, the optical signal S13-p is trans-
mitted along the optical transmission line 250, and arrives
at the input port 221 of the wavelength-band demultiplex-
er 220-1 of the wavelength-routing device 210 and is out-
putted from the output port 222-p.
[0111] The optical signal S13-p which has been out-
putted from the output port 222-p is inputted to the first
input port 24p1-1 of the arrayed-waveguide grating 24p.
[0112] From the relationships between the input and
output ports of the arrayed-waveguide grating 24p and
wavelengths shown in FIGS. 4 through 7, the optical sig-
nal S13-p is outputted by the third output port 24p2-3 of
the arrayed-waveguide grating 24p.
[0113] The optical signal S13-p which has been out-
putted from the third output port 24p2-3 of the arrayed-
waveguide grating 24p is inputted to the p-th input port
231-p of the wavelength-band multiplexer 230-3, and is
outputted from the output port 232.
[0114] The optical signal S13-p which has been out-
putted from the output port 232 of the wavelength-band
multiplexer 230-3 is transmitted along the optical trans-
mission line 260-3, and arrives at the input port 220-11
of the wavelength-band demultiplexer 220 of the com-
munication node 200-3.
[0115] The optical signal S13-p is outputted from the
output port 220-2p of the wavelength-band demultiplexer
220 of the communication node 200-3, is inputted to the
wavelength division demultiplexer 28p, is outputted from
the output port 28p-23 of the wavelength division demul-
tiplexer 28p, and is received by the optical receiver 281p-
3.
[0116] In this manner, when transmitting data from the
communication node 200-1 to the communication node
200-3, it is possible to do this by using the optical signal
S13-p of the wavelength λp3 which is sent out from the
optical transmitter 271p-3, which is provided in the optical
transmission section 290-p of the wavelength band λBp
� ∆λp of the communication node 200-1.
[0117] In other words, in this embodiment, it is possible
to use the four optical paths S13-1, S13-2, S13-3, and
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S13-4. By doing the same as above, in this embodiment,
it is possible to perform communication via four optical
paths between two communication nodes.
[0118] In the above manner, although with this embod-
iment, just as in the conventional example, the commu-
nication nodes 200-1 through 200-4 and the wavelength-
routing device 210 which make up the optical communi-
cation system are connected by a pair of optical fibers,
in this embodiment, by arranging the arrayed-wavelength
gratings 241 through 244 independently in each wave-
length band in the wavelength-routing device 210, and
by performing the wavelength-band multiplexing of
wavelength bands and the wavelength-band demulti-
plexing of wavelength bands in each of the communica-
tion nodes 200-1 through 200-4 and the wavelength-rout-
ing device 210, it is possible to establish a single optical
path between the communication nodes for each wave-
length band.
[0119] Accordingly, although in the conventional ex-
ample it was possible to establish only a single optical
path between the communication nodes with one pair of
optical fibers, by utilizing the structure of this embodi-
ment, it is possible to establish, at maximum, the same
number of optical paths as wavelength bands, and thus
it is possible to increase the transmission capacity be-
tween the communication nodes in an easy manner.

THE SECOND EMBODIMENT

[0120] Next, the second embodiment according to the
present invention will be explained.
[0121] As has already been explained with regard to
the first embodiment, although it is possible to establish
four optical paths using four wavelength bands (the
wavelength band λB1 � ∆λ1, the wavelength band λB2
� ∆λ2, the wavelength band λB3 � ∆λ3, and the wave-
length band λB4 � ∆λ4), in the initial construction of an
optical communication network system, as shown in FIG.
9, it is possible to provide an optical transmission section
and an optical reception section of the single wavelength
band λBp � ∆λp (where p is an integer variable, and p is
any one of 1, 2, 3, and 4) to each of the communication
nodes 200-1 through 200-4, and thus to increase the
wavelength bands according to the transmission capac-
ity between the communication nodes (in FIG. 9, by way
of example, the case of p = 1 is shown).
[0122] For example, FIG. 10 is an example in which
another optical transmission section 290-2 and another
optical reception section 300-2 of a further wavelength
band have been added to each of the communication
nodes 200-1 through 200-4 of the second embodiment
shown in FIG. 9. By doing this, two optical paths are es-
tablished between the respective communication nodes.
[0123] Yet further, although in FIG. 10 an optical trans-
ceiver section for a wavelength band was added to all of
the communication nodes 200-1 through 200-4, it would
also be possible to add a wavelength band only between
those communication nodes for which it is desired to add

a communication band. For example, an initial optical
communication network structure may be supposed
which is made up from the communication node 200-1
through the communication node 200-4 as shown in FIG.
9, and each of the communication nodes 200-1 through
200-4 has established an optical path at the wavelength
band λB1 � ∆λ1 for performing communication.
[0124] Subsequently, if an additional communication
band (an optical path) between the communication node
200-1 and the communication node 200-3 has become
necessary, it would be acceptable to add, only to the
communication node 200-1 and to the communication
node 200-3, the optical transmission section 290-2 and
the optical reception section 300-2 of the wavelength
band λBp � ∆λp in which only the optical transmitter
2712-3 and the optical receiver 2812-3 which are neces-
sary for communication between the communication
node 200-1 and the communication node 200-3 are im-
plemented as shown in FIG. 11. It should be understood
that, in FIG. 11, by way of example, the case p = 2 is
shown.

THE THIRD EMBODIMENT

[0125] Next, the third embodiment according to the
present invention will be explained with reference to FIG.
12. It should be understood that, in FIG. 12, to structural
elements which are the same as in the first embodiment
described above, the same reference symbols are af-
fixed, and their explanation will be curtailed. In this em-
bodiment, for each of the communication nodes 200-1
through 200-4, wavelength-tunable optical light source
integrated optical transmitters 400-1 and 400-2 are im-
plemented in the optical transmission section 290-2 and
the optical transmission section 290-3, respectively, and
moreover optical receivers 500-1 and 500-2 are imple-
mented in the optical reception section 300-2 and the
optical reception section 300-3, respectively.
[0126] The output port of the wavelength-tunable op-
tical light source integrated optical transmitter 400-1 is
connected to the input port 230-12 of the wavelength-
band multiplexer 230, while the output port of the wave-
length-tunable optical light source integrated optical
transmitter 400-2 is connected to the input port 230-13
of the wavelength-band multiplexer 230.
[0127] The wavelength-tunable optical light source in-
tegrated optical transmitter 400-1 can output light of the
wavelengths λ21, λ22, λ23, and λ24 belonging to the
wavelength band λB2 � ∆λ2, and moreover the wave-
length-tunable optical light source integrated optical
transmitter 400-2 can output light of the wavelengths λ31,
λ32, λ33, and λ34 belonging to the wavelength band λB3
� ∆λ3. [0125]
[0128] Furthermore, the input port of the optical receiv-
er 500-1 is connected to the output port 220-22 of the
wavelength-band demultiplexer 220, while the input port
of the optical receiver 500-2 is connected to the output
port 220-23 of the wavelength-band demultiplexer 220.
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[0129] Accordingly, each of the communication nodes
200-1 through 200-4 can increase the number of the op-
tical paths by setting the wavelengths of the optical sig-
nals which are outputted from the wavelength-tunable
optical light source integrated optical transmitters 400-1
and 400-2 to values for routing the optical signals to the
communication nodes for which it is required to establish
optical paths by the wavelength-routing device 210.
[0130] Specifically, if the communication node 200-1
performs communication with the communication node
200-3 by using an optical signal of a wavelength which
belongs to the wavelength band λB2 � ∆λ2, the wave-
length of the optical signal S13-2 which is outputted from
the wavelength-tunable optical light source integrated
optical transmitter 400-1 of the communication node
200-1 is set to λ23. This optical signal S13-2 is routed
by the wavelength-routing device 210, and is received
by the optical receiver 500-1 of the communication node
200-3. Furthermore, if the communication node 200-1
performs communication with the communication node
200-4 by using an optical signal of a wavelength which
belongs to the wavelength band λB3 � ∆λ3, the wave-
length of the optical signal S14-3 which is outputted from
the wavelength-tunable optical light source integrated
optical transmitter 400-2 of the communication node
200-1 is set to λ34. This optical signal S14-3 is routed
by the wavelength-routing device 210, and is received
by the optical receiver 500-2 of the communication node
200-4.
[0131] As described above, by providing an optical
transmission section which is equipped with a wave-
length-tunable optical light source integrated optical
transmitter in the communication nodes 200-1 through
200-4, it becomes possible to flexibly select a communi-
cation node which communicates in a wavelength band
to which the optical transmission section belongs.
[0132] As the above-described wavelength-tunable
optical light source integrated optical transmitters 400-1
and 400-2, it is possible to use, for example, a distributed
feedback semiconductor laser, or a multi electrode dis-
tributed reflector semiconductor laser, or the like. Fur-
thermore, for a distributed feedback semiconductor la-
ser, by equipping it with a means for varying its temper-
ature, it is possible to vary the wavelength of the optical
signal which is output from the semiconductor laser ac-
cording to its temperature; while, with a multi electrode
distributed reflector semiconductor laser, by equipping it
with a means for varying the value of the energizing elec-
trical current, it is possible to vary the wavelength of the
optical signal which is output from the semiconductor la-
ser according to the value of the current flow.
[0133] It should be understood that the above-de-
scribed embodiment is no more than a concrete example
of the present invention, and that the present invention
is not limited only to the structure of the above-described
embodiment. For example, although in the above-de-
scribed embodiment the explanation was made by tak-
ing, by way of example, both the number of communica-

tion nodes and the number N of device input ports and
device output ports of the wavelength-routing device as
being 4, this is not to be considered as being limitative;
it goes without saying that any value of N will be accept-
able, provided that it is an integer greater than or equal
to 2.

THE FOURTH EMBODIMENT

[0134] Next, the fourth embodiment according to the
present invention will be explained with reference to FIG.
13. It should be understood that, in FIG. 13, to structural
elements which are the same as in the first embodiment
described above, the same reference symbols are af-
fixed, and their explanation will be curtailed. In this em-
bodiment, for each of the communication nodes 200-1
through 200-4, transmission modules 310 are imple-
mented in the optical transmission section 290-a (where
a is an integer from 1 through 4), and reception modules
311 are implemented in the optical reception section 300-
a.
[0135] The structures of the transmission modules 310
and the reception modules 311 are shown in FIGS. 14A
through 14H.
[0136] In FIGS. 14A through 14H, 301 are optical
transmitters, 302 is a wavelength division multiplexer,
303 is a wavelength division demultiplexer, 304 are op-
tical receivers, 305 are wavelength-tunable optical light
source integrated optical transmitters, 306 is an optical
coupler, 307 are wavelength-tunable filters, and 308 is
an optical splitter. There are four types of transmission
modules 310-1 through 310-4, and there are four types
of reception modules 311-1 through 311-4.
[0137] In the following, the structures of the transmis-
sion modules from 310-1 through 310-4 and of the re-
ception modules from 311-1 through 311-4 will be ex-
plained in detail.
[0138] In the transmission module 310-1, two or more
streams of transmitted data are converted into optical
signals of wavelengths which are determined by respec-
tively different optical transmitters 301, and these are
wavelength division multiplexed and are outputted by the
wavelength division multiplexer 302. In the reception
module 311, the wavelength division multiplexed optical
signals which have been inputted are demultiplexed by
wavelength by the wavelength division demultiplexer
303, and are converted into received signals by the re-
spective optical receivers 304. In the subsequent discus-
sion, the combination of this transmission module 310-1
and this reception module 311-1 will be termed a first
transceiving module. It should be understood that, in this
first transceiving module, according to requirements, it
will also be acceptable to reduce the number of the optical
transmitters 301 and the optical receivers 304.
[0139] In the transmission module 310-2, a single
stream of transmitted data is converted into an optical
signal of a wavelength determined by the optical trans-
mitter 301, and is outputted. In the reception module
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311-2, the optical signal of a single wavelength which is
inputted is converted by the optical receiver 304 into a
received signal. In the subsequent discussion, the com-
bination of this transmission module 310-2 and this re-
ception module 311-2 will be termed a second transceiv-
ing module.
[0140] In the transmission module 310-3, a single
stream of transmitted data is converted into an optical
signal of a wavelength which is determined by the wave-
length-tunable optical light source integrated optical
transmitter 305, and is outputted. In the reception module
311-3, the optical signal of a single wavelength which is
inputted is converted by the optical receiver 304 into a
received signal. In the subsequent discussion, the com-
bination of this transmission module 310-3 and this re-
ception module 311-3 will be termed a third transceiving
module.
[0141] In the transmission module 310-4, two or more
streams of transmitted data are converted into optical
signals of respectively different wavelengths which are
determined by the N (where N is an integer greater than
or equal to 2) wavelength-tunable optical light source in-
tegrated optical transmitters 305, and are combined by
the optical coupler 306 and are outputted. In the reception
module 311-4, the multiplexed optical signal of N or fewer
wavelengths which is inputted is distributed into N routes
by the optical splitter 308. These distributed optical sig-
nals are made into an optical signal of a single wave-
length by the wavelength-tunable filters 307 each of
which only transmits a signal of a single wavelength, and
are respectively converted into received signals by the
optical receivers 304. In FIGS. 14G and 14H the case is
shown in which N is 4, but the value of N is not to be
considered as being limited by this. In the subsequent
discussion, the combination of this transmission module
310-4 and this reception module 311-4 will be termed a
fourth transceiving module.
[0142] In this embodiment, at an optical transmission
section 290-a (where a is an integer from 1 through 4)
and an optical reception section 300-a of each commu-
nication node which send and receive signals of the same
wavelength band, either any one of the first through the
fourth transceiving modules may be provided, or alter-
natively none may be provided. In these cases, it is not
absolutely necessary for the transceiving module at an-
other communication node which transmits and receives
signals of the same wavelength band to be the same.
[0143] FIG. 15 is a figure showing the structure of the
control system which performs the control of this embod-
iment. In this figure, 211-1 through 211-4 are control de-
vices for transceiver, 213 is an optical path management
device, 214 is a communication circuit (network), 200-1
through 200-4 are communication nodes, 220-1 through
220-4 are wavelength-band demultiplexers, 230-1
through 230-4 are wavelength-band multiplexers, and
241, 242, 243 and 244 are 4x4 arrayed-waveguide grat-
ings.
[0144] The control devices for transceiver 211-1

through 211-4 are connected to the four communication
nodes 200-1 to 200-4, and perform control of the optical
transceiving modules. This control of the optical trans-
ceiving modules is performed based upon control signals
which are received from the optical path management
device 213. A drive signal or a stop signal is transmitted
to the optical transmitter 301 which is to be the object of
control, a drive signal, a stop signal, or an output wave-
length control signal is transmitted to the wavelength-
tunable optical light source integrated optical transmitter
305, a transmission wavelength band control signal is
transmitted to the wavelength-tunable filters 307, and
thereby the optical transceiving module is controlled.
[0145] The optical path management device 213 per-
forms management of the optical path which will be de-
scribed hereinafter. In order to do this, the optical path
management device 213 is connected with the control
devices for transceiver 211-1 through 211-4 via the com-
munication circuit 214, and sends and receives control
signals to and from them. The internal structure of this
optical path management device 213 is shown in FIG.
16. Mainly, this optical path management device 213 is
made up from a processor section 3010, a storage me-
dium 3030, and a control signal input-output interface
3020. In this embodiment memory is utilized as the stor-
age medium, but anything may be used as the storage
medium, provided that information can be read from it
and written to it.
[0146] In the optical path management device 213, da-
tabases which maintain the types of the transceiving
modules which are implemented at each communication
node, and the states of the optical transmitters within the
transceiving modules, the wavelength-tunable optical
light source integrated optical transmitters, and the wave-
length-tunable filters are held in the storage medium
3030.
[0147] When additionally providing or canceling a path
between communication nodes based upon these data-
bases with the optical path management device 213, it
is decided by the processor section 3010 which of the
optical transmitters, wavelength-tunable optical light
source integrated optical transmitters, and wavelength-
tunable filters at each of the communication nodes should
be controlled or not. The results of these decisions are
transmitted via the control signal input-output interface
3020 to the control devices for transceiver 211-1 through
211-4 as control signals, and controls the optical trans-
ceiving modules so as to be able to additionally provide
or to cancel the desired optical path. Furthermore, the
optical path management device 213, for each wave-
length band, creates and maintains a database in which
the optical paths between communication nodes are re-
corded.
[0148] FIG. 17 shows an example of a database, in
which a table is shown which relates to the wavelength
band λB1 � ∆λ1, It should be understood that, in FIG.
17, "TLD" means a wavelength-tunable optical light
source (Tunable Laser Diode).
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[0149] Each row of the database corresponds to a re-
spective one of the communication nodes, and maintains
the state of the transmitters which are included in the
communication node. In FIG. 17, the first row corre-
sponds to the communication node 200-1, the second
row corresponds to the communication node 200-2, the
third row corresponds to the communication node 200-3,
and the fourth row corresponds to the communication
node 200-4.
[0150] Each column of the database maintains infor-
mation which is related to the optical transmitters of the
respective communication nodes.
[0151] The fifth column of the database maintains the
types of the transceiving modules which are implemented
at the communication nodes. In FIG. 17, the case is
shown in which a first transceiving module is implement-
ed at the communication node 200-1, a second trans-
ceiving module is implemented at the communication
node 200-2, a third transceiving module is implemented
at the communication node 200-3, and a fourth trans-
ceiving module is implemented at the communication
node 200-4.
[0152] The sixth column maintains the numbers of the
wavelength-tunable optical light source integrated optical
transmitters which are implemented at the communica-
tion nodes. In FIG. 17, the case is shown in which no
wavelength-tunable optical light source integrated optical
transmitters are implemented at the communication node
200-1 and at the communication node 200-2, while a sin-
gle wavelength-tunable optical light source integrated
optical transmitter is implemented at the communication
node 200-3, and two wavelength-tunable optical light
source integrated optical transmitters are implemented
at the communication node 200-4.
[0153] The seventh column maintains, among the
wavelength-tunable optical light source integrated optical
transmitters which are implemented at the communica-
tion nodes, the number thereof which are actually being
used. In FIG. 17, the case is shown in which no wave-
length-tunable optical light source integrated optical
transmitters are being used at the communication node
200-1 and at the communication node 200-2, one wave-
length-tunable optical light source integrated optical
transmitter is being used at the communication node
200-3, and one wavelength-tunable optical light source
integrated optical transmitter is being used at the com-
munication node 200-4.
[0154] The upper entries in the first through the fourth
columns maintain the optical wavelengths for transmit-
ting signals to the respective communication nodes
200-1, 200-2, 200-3, and 200-4, while the lower entries
therein maintain the states of the optical transmitters for
sending signals to these respective communication
nodes 200-1, 200-2, 200-3, and 200-4. If a first or a sec-
ond transceiving module is implemented, the state of the
optical transmitter which is maintained shown in the lower
entries is one of: "NA" which shows the state in which no
optical transmitter which sends a signal to the relevant

communication node is implemented; or "OFF" which
shows the state in which an optical transmitter which
sends a signal to the relevant communication node is
implemented but is not being used; or "ON" which shows
the state in which an optical transmitter which sends a
signal to the relevant communication node is implement-
ed and is being used. Furthermore, if a third or a fourth
transceiving module is implemented, it is one of "OFF"
which shows the state in which no wavelength-tunable
optical light source integrated optical transmitter which
sends an optical signal at a wavelength which sends a
signal to the relevant communication node exists, or the
"number of the wavelength-tunable optical light source
integrated optical transmitter", which shows that a wave-
length-tunable optical light source integrated optical
transmitter exists which sends an optical signal at a wave-
length which sends a signal to the relevant communica-
tion node, and which specifies the relevant wavelength-
tunable optical light source integrated optical transmitter.
[0155] In the management of the optical paths between
the communication nodes, the optical path management
device 213 refers to and changes the database when
establishing a new optical path between communication
nodes and when stopping an already existing optical path
between communication nodes, and controls the control
devices for transceiver 211-1 through 211-4 via the com-
munication circuit 214.
[0156] First, the operation of the optical path manage-
ment device 213 when an optical path is newly estab-
lished between a communication node 200-x and a com-
munication node 200-y (where both x and y are integers
greater than or equal to 1 and less than or equal to 4).
Here, one example of the trigger for establishment of an
optical path between the communication node 200-x and
the communication node 200-y is an explicit command
for optical path establishment via input from the operator
of this system to a console not shown in the figures which
is connected to the optical path management device 213.
Furthermore, another example of such trigger is that the
optical path management device receives monitor infor-
mation of communication traffic within the system, and
that it decides to establish a new optical path between
the communication nodes based upon this information.
[0157] The optical path management device 213
searches, from among the four databases which are pro-
vided for each of the wavelength bands, a database in
which, for both the x-th row and the y-th row, the entry in
the fifth column is "1" or "2", or the entry in the fifth column
is "3" or "4" and the entry in the sixth column is greater
than the entry in the seventh column. Next, within the
applicable databases, it searches for the databases in
which the lower entries both in the x-th row and the y-th
column and in the y-th row and the x-th column are "OFF".
If the result of this search is that a plurality of databases
are applicable, then it obtains its search results based
upon some type of priority ranking; for example, based
upon a priority ranking in which a database which corre-
sponds to a shorter wavelength band is accorded priority.
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[0158] The optical path management device 213,
along with transmitting a command for establishing an
optical path between the communication node 200-x and
the communication node 200-y upon the wavelength
band which corresponds to the database which was ob-
tained as the result of the search via the communication
circuit 214 to the control devices for transceiver 211-x
and 211-y, also updates the database.
[0159] The signal which is transmitted to the control
device for transceiver 211-x will now be explained in con-
crete terms by way of an example. If the communication
node 200-x is implemented with the first or the second
transceiving module, then a signal is transmitted for cre-
ating a drive signal for the optical transmitter 301 which
outputs the wavelength which is maintained in the upper
entry of the x-th row and the y-th column of the database.
At the same time, "ON" is written into the lower entry of
the x-th row and the y-th column of the database. If the
communication node 200-x is implemented with the third
transceiving module, a signal is transmitted for creating
a transmission wavelength setting signal which sets the
wavelength which is outputted by the wavelength-tuna-
ble optical light source integrated optical transmitter 305
to the wavelength which is maintained in the upper entry
of the x-th row and the y-th column of the database. At
the same time, a signal is transmitted for creating a drive
signal for the wavelength-tunable optical light source in-
tegrated optical transmitter 305. Furthermore, at the
same time, "1" is written into the lower entry of the x-th
row and the y-th column of the database, and "1" is written
into the seventh row entry. If the communication node
200-x is implemented with the fourth transceiving mod-
ule, a signal is transmitted for creating a transmission
wavelength setting signal which sets the wavelength
which is outputted by the wavelength-tunable optical light
source integrated optical transmitter 305 of the lowest
number among the ones of the wavelength-tunable op-
tical light source integrated optical transmitters 305 which
are unused to the wavelength which is maintained in the
upper entry of the x-th row and the y-th column of the
database. At the same time, a signal is transmitted for
creating a drive signal for the wavelength-tunable optical
light source integrated optical transmitter 305. Moreover,
a signal is transmitted for creating a transmission wave-
length band control signal which sets the transmission
wavelength band of the wavelength-tunable filter 307
which is paired with the wavelength-tunable optical light
source integrated optical transmitter 305 to the wave-
length which is maintained in the upper entry of the x-th
row and the y-th column of the database. At the same
time as the above tasks, the number of the wavelength-
tunable optical light source integrated optical transmitter
which has been driven is written into the lower entry in
the x-th row and the y-th column of the database, and 1
is added to the seventh row entry.
[0160] It should be understood that, when searching
the databases, if no applicable database exists, the fact
that it is not possible to add an optical path is transmitted

to the source of the request.
[0161] Next, the operation of the optical path manage-
ment device 213 will be explained when a requirement
has arisen to cancel the optical path between a commu-
nication node 200-xx and a communication node 200-yy
(where xx and yy are both integers which are greater
than or equal to 1 and less than or equal to 4) between
which an optical path is already established. Here, one
example of the trigger for cancellation of the optical path
between the communication node 200-xx and the com-
munication node 200-yy is an explicit command for opti-
cal path cancellation via input from the operator of this
optical communication network system to a console not
shown in the figures which is connected to the optical
path management device 213. Furthermore, another ex-
ample of such trigger is that the optical path management
device receives monitor information of communication
traffic within the system, and that it decides to cancel the
new optical path between the communication nodes
based upon this information.
[0162] The optical path management device 213
searches, from among the four databases which are pro-
vided for each of the wavelength bands, a database in
which the lower entry in the xx-th row and the yy-th col-
umn and the lower entry in the yy-th row and the xx-th
column are both "ON" or both of them are the number of
wavelength-tunable optical light source integrated optical
transmitters. If the result of this search is that a plurality
of databases are applicable, then it obtains its search
results based upon some type of priority ranking; for ex-
ample, based upon a priority ranking in which a database
which corresponds to a shorter wavelength band is ac-
corded priority.
[0163] The optical path management device 213,
along with transmitting a command for canceling the op-
tical path between the communication node 200-xx and
the communication node 200-yy upon the wavelength
band which corresponds to the database which was ob-
tained as the result of the search via the communication
circuit 214 to the control devices for transceiver 211-xx
and 211-yy, also updates the database.
[0164] The signal which is transmitted to the control
device for transceiver 211-xx will now be explained in
concrete terms by way of an example. If the communi-
cation node 200-xx is implemented with the first or the
second transceiving module, a signal is transmitted for
creating a cancellation signal for the optical transmitter
301 which outputs the wavelength which is maintained
in the upper entry of the xx-th row and the yy-th column
of the database. At the same time, "OFF" is written into
the lower entry of the xx-th row and the yy-th column of
the database. If the communication node 200-xx is im-
plemented with the third transceiving module, a signal is
transmitted for creating a cancellation signal for the
wavelength-tunable optical light source integrated optical
transmitter 305. At the same time, "OFF" is written into
the lower entry in the xx-th row and the yy-th column of
the database, and "0" is written into the seventh row. If
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the communication node 200-x is implemented with the
fourth transceiving module, a signal is transmitted for cre-
ating a cancellation signal for the wavelength-tunable op-
tical light source integrated optical transmitter 305 whose
number is written in the lower entry in the xx-th row and
the yy-th column of the database. At the same time,
"OFF" is written into the lower entry in the xx-th row and
the yy-th column of the database, and 1 is subtracted
from the seventh row entry.
[0165] It should be understood that, when searching
the databases, if no applicable database exists, the fact
that it is not possible to cancel the optical path is trans-
mitted to the source of the request.
[0166] It is possible to manage the optical paths be-
tween the communication nodes by doing as described
above. It should be understood that the management
method for the optical paths between the communication
nodes need not absolutely necessarily be according to
this embodiment; any method which is able to implement
the same functions will be acceptable, and such a method
is also to be considered as being included within the
scope of the present invention.
[0167] For example, it would also be acceptable to im-
plement the function of the optical path management de-
vice 213 in any one of the control devices for transceiver
211-1 through 211-4, and to omit the optical path man-
agement device 213.
[0168] Next, the theory of the optimal wavelength con-
trol and management method of an optical path which
are applied to this embodiment will be explained in detail
with reference to examples according to the fifth through
seventh embodiments.
[0169] It should be understood that here the objects
which are taken for control and management are the
wavelength-tunable optical light source integrated optical
transmitters 400-1 and 400-2. Attention is directed to the
wavelength bands with which the wavelength-tunable
optical light source integrated optical transmitters 400-1
and 400-2 are equipped, in other words to the wavelength
bands λB2 � ∆λ2 and λB3 � ∆λ3. That is, for at least the
wavelength bands which are the objects of control and
management, it is presupposed that all of the communi-
cation nodes are provided with wavelength-tunable op-
tical light source integrated optical transmitters. To put it
in another manner, with regard to the wavelength bands
which are not the objects of control and management,
there is no specific constraint on optical transmitters and
optical receivers which are provided in the respective
communication nodes. For this reason, it is not necessary
for the structures of the transmitters and the receivers to
be the same at all of the communication nodes.
[0170] Furthermore, in this explanation of the theory,
each of the wavelength bands λB2 � ∆λ2 and λB3 � ∆λ3
is treated as a single wavelength, and the wavelength-
band demultiplexer 220 and the wavelength-band multi-
plexer 230 are respectively treated as a wavelength di-
vision demultiplexing circuit 1 and a wavelength division
multiplexing circuit 2. Yet further, the 4x4 arrayed-

waveguide gratings 241 through 244 are treated as op-
tical matrix switches 3 and 6. At this time, controlling the
wavelengths transmitted by the wavelength-tunable op-
tical light source integrated optical transmitters 400-1 and
400-2 within the corresponding wavelength bands cor-
responds to controlling the optical paths of the matrix
switches in the following explanation.

THE FIFTH EMBODIMENT

[0171] FIG. 18 is a figure showing the fifth embodiment
according to the present invention. In this figure, 1-1,
1-2, .... 1-N are wavelength division demultiplexing cir-
cuits, 2-1, 2-2, ... 2-N are wavelength division multiplex-
ing circuits, 3-1, 3-2, ... 3-m are optical matrix switches,
4-1, 4-2, ... 4-N are input optical fibers, 5-1, 5-2, ... 5-N
are output optical fibers, 11-1, 11-2, ... 11-N are control
devices for transceiver, 12 is an optical matrix switch con-
trol device, 13 is an optical path management device,
and 14 is a communication circuit (a network).
[0172] Here, although it is possible to utilize a circuit
which employs an arrayed-waveguide grating or a die-
lectric multilayer filter as the wavelength division demul-
tiplexing circuit and the wavelength division multiplexing
circuit, the particular method by which they are imple-
mented is of no importance, provided that the same func-
tions are implemented. Furthermore although, as the op-
tical matrix switches, it is possible to employ optical
switches which use the thermo-optic effect, waveguide
type switches, MEMS optical switches, bubble optical
switches, N input N output arrayed-waveguide gratings,
or the like, the particular method by which they are im-
plemented is of no importance, provided that the same
functions are implemented. Yet further, the particular
method by which the entire structure is implemented is
of no importance, provided that the same input and output
characteristics are implemented.
[0173] The control devices for transceiver 11-1
through 11-N are respectively connected to transceivers
(not shown in the figures) of N communication nodes,
and they perform control of the wavelength and the like
of the optical signals which are transmitted and received
by these transceivers.
[0174] The optical matrix switch control device 12 is
connected to the optical matrix switches 3-1 through 3-
N, and performs control of the optical paths between the
input and output ports of each of the optical matrix switch-
es 3-1 through 3-N.
[0175] The optical path management device 13 is con-
nected to the control devices for transceiver 11-1 through
11-N and to the optical matrix switch control device 12
via the communication circuit 14, and performs transmis-
sion and reception of information signals and manage-
ment of the optical path based upon the present inven-
tion, as will be described hereinafter.
[0176] In the following, the optical path management
method of the present invention will be explained by tak-
ing, as an example, the case in which the number of input
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optical fibers and output optical fibers is 8, and the
number of multiplexed wavelengths is 4. However, the
scale of the optical communication network system to
which the present invention can be applied is not to be
considered as being limited by this.
[0177] Based upon the numbers of the input optical
fibers and the output optical fibers and the number of
multiplexed wavelengths, four 8-input 8-output optical
matrix switches are provided in the optical communica-
tion network system. It will be supposed that numbers 1
through 4 are appended to these four optical matrix
switches which specify their respective mutually differing
priority rankings, and furthermore that numbers 1 through
8 are appended to the groups of a communication node,
an input optical fiber along which passes the output signal
of the communication node, an input port of the optical
matrix switch which is connected to the input optical fiber,
the output optical fiber along which passes an input signal
to the communication node, and an output port of the
optical matrix switch which is connected to the output
optical fiber.
[0178] The optical path management device 13 cre-
ates and maintains a database (not shown in the figures)
in which the optical paths for each of the optical matrix
switches are recorded.
[0179] FIGS. 19A through 19D are figures showing an
example of the database which consists of tables which
respectively correspond to the four optical matrix switch-
es.
[0180] In these four tables, the number in the first row
specifies the priority ranking of the optical matrix switch,
while the number in the second column specifies the
number of the destination communication node of the
optical path which is established between the destination
communication node and the communication node spec-
ified by the number of the first column via the optical
matrix switch. Furthermore, here, for communication
nodes which are not used in the relevant optical matrix
switches, "0" is recorded as the number of the destination
communication node of the optical path.
[0181] In the management of the optical paths between
the input optical fibers and the output optical fibers (be-
tween the input communication nodes and the destina-
tion communication nodes of the optical path), it becomes
necessary to refer to and to change the database when
establishing a new optical path, when canceling an al-
ready existing optical path, and when changing over an
optical path between the optical matrix switches.
[0182] First, the operation of the optical path manage-
ment device 13 will be explained when a requirement
has arisen newly to establish an optical path between
the xx-th communication node and the yy-th communi-
cation node.
[0183] The flow of the processing of the optical path
management device when establishing a new optical
path as described above is shown in FIG. 20.
[0184] The optical path management device 13
searches in the database for an optical matrix switch

which is not in use by both the xx-th communication node
and the yy-th communication node in the order from the
data which corresponds to the optical matrix switch which
has the priority ranking whose number is the lowest (in
the step S1). For example, in the state of the databases
shown in FIGS. 19A through 19D, if a requirement has
arisen newly to establish an optical path between the
communication node 3 and the communication node 4,
the second optical matrix switch whose priority ranking
number is the smallest is obtained as the search result,
from among the optical matrix switches which are not
used by both the communication node 3 and the com-
munication node 4.
[0185] When a search result is obtained (YES in the
step S2), the optical path management device 13 trans-
mits (in the step S3) a command for newly establishing
an optical path according to the search result to the con-
trol devices for transceiver 11 of the xx-th communication
node and of the yy-th communication node and the optical
matrix switch control device 12, via the communication
circuit 14, here, it transmits a command to execute com-
munication by an optical signal of the wavelength λ2 to
the control devices for transceiver of the communication
node 3 and of the communication node 4, and it causes
an optical path to be established in the optical matrix
switch control device 12 between the third input port and
the fourth output port of the second optical matrix switch,
and moreover, along with transmitting the command to
cause an optical path to be established between the
fourth input port and the third output port, it registers the
optical path which has newly been established in the da-
tabase (in the step S4), here, writes 4 as the destination
communication node of the optical path of the input com-
munication node 3 in the table which corresponds to the
second optical matrix switch, and writes 3 as the desti-
nation communication node of the optical path of the input
communication node 4.
[0186] Next, the operation of the optical path manage-
ment device 13 will be explained, when the necessity for
an optical path which is already established between the
xxx-th communication node and the yyy-th communica-
tion node has ceased.
[0187] The flow of the processing of the optical path
management device when canceling an already existing
optical path as described above is shown in FIG. 21.
[0188] The optical path management device 13
searches in the database, for an optical matrix switch
which establishes an optical path between the xxx-th
communication node and the yyy-th communication
node in the order from the data which corresponds to the
optical matrix switch which has the priority ranking whose
number is the highest (in the step S11). For example if,
in the state of the databases shown in FIGS. 19A through
19D, the optical path between the communication node
1 and the communication node 3 has become unneces-
sary, the fourth optical matrix switch whose priority rank-
ing number is the highest is the search result, among the
optical matrix switches which establish optical paths be-
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tween the communication node 1 and the communication
node 3.
[0189] When a search result is obtained (YES in the
step S12), the optical path management device 13 trans-
mits (in the step S13) a command for canceling an optical
path according to the search result to the control devices
for transceiver 11 of the xxx-th communication node and
of the yyy-th communication node and the optical matrix
switch control device 12, via the communication circuit
14; here, it transmits a command to stop communication
by an optical signal of the wavelength λ4 to the control
devices for transceiver of the communication node 1 and
of the communication node 3, and it causes the optical
path in the optical matrix switch control device 12 be-
tween the first input port and the third output port of the
fourth optical matrix switch to be cancelled, and moreo-
ver, along with transmitting the command to cause the
optical path to be cancelled between the third input port
and the first output port, it deletes the optical path which
has been cancelled from the database (in the step S14),
here, writes 0 as the destination communication node of
the optical path of the input communication node 1 in the
table which corresponds to the fourth optical matrix
switch, and writes 0 as the destination communication
node of the optical path of the input communication node
3.
[0190] Next, the operation of the optical path manage-
ment device 13 when changing over an optical path be-
tween the optical matrix switches will be explained.
[0191] The flow of the processing of the optical path
management device when changing over an optical path
between the optical matrix switches as described above
is shown in FIG. 22.
[0192] The optical path management device 13
searches, in an order which is determined in advance for
all the combinations of x and y, the number b of the one
of the highest priority ranking among the optical matrix
switches which establish optical paths between the x-th
communication node and the y-th communication node,
and the number a of the one of the lowest priority ranking
among the optical matrix switches which does not use
the x-th communication node and the y-th communication
node, and extracts the combinations of x, y, a, and b for
which the number a is smaller than the number b (in the
step S21). For example, in the state of the database
shown in FIGS. 19A through 19D, it extracts (x, y, a, b)
= (2, 5, 1, 2), (2, 8, 1, 3), and (1, 3, 2, 4).
[0193] Next, if the search result as now described is
obtained (YES in the step S22), the optical path man-
agement device 13, if there is one combination which
has thus been extracted (NO in the step S23), selects it,
while, if there are several (YES in the step S23), selects
any one thereof (in the step S24), and performs changing
over of the optical path.
[0194] In other words, it transmits a command for new-
ly establishing an optical path between the x-th commu-
nication node and the y-th communication node via the
a-th optical matrix switch of the selected group to the

control devices for transceiver 11 of the x-th communi-
cation node and of the y-th communication node and the
optical matrix switch control device 12 via the communi-
cation circuit 14 (in the step S25). Subsequently, it trans-
mits a command for canceling the optical path between
the x-th communication node and the y-th communication
node via the b-th optical matrix switch of the selected
group to the control devices for transceiver 11 of the x-
th communication node and of the y-th communication
node and the optical matrix switch control device 12 via
the communication circuit 14 (in the step S26). Next, it
updates the database; in other words, along with regis-
tering the optical path which has newly been established
in the database, it also deletes from the database the
optical path which has been cancelled (in the step S27).
[0195] At this time, the reason for first establishing the
optical path via the a-th optical matrix switch is in order
not to interrupt the optical path between the communica-
tion node x and the communication node y.
[0196] When the changing over of the optical path has
ended, the combinations of (x, y, a, b) which meet the
previously described conditions are again extracted, and
changing over of the optical path is performed. This task
is repeated until no combinations of (x, y, a, b) which
meet the previously described conditions come to be ex-
tracted.
[0197] It should be understood that, a state in which
the optical paths are not arranged will not be generated
only by establishing a new optical path with the above-
described method. However, it is desirable to perform
changing over of the optical paths between the optical
matrix switches after cancellation of an already existing
optical path, since there is a possibility of causing a state
in which the optical paths are not arranged after cancel-
lation of an already existing optical path.
[0198] If the management of the optical paths between
the communication nodes is performed by doing the
above, the optical paths between the communication
nodes come to be always in an arranged state, and it is
possible to enhance the efficiency of use of the optical
cross connect devices.
[0199] It should be understood that the management
method for the optical paths between the communication
nodes need not absolutely necessarily be according to
this embodiment; it will be sufficient for it to be able to
implement the same functions, and such a type of method
is also included within the scope of the present invention.

THE SIXTH EMBODIMENT

[0200] FIG 23 is a figure showing the sixth embodiment
according to the present invention, and this figure shows
an example in which, in the fifth embodiment, along with
utilizing the passive optical matrix switch, the optical ma-
trix switch control device is omitted.
[0201] In detail, in this figure, 6-1, 6-2, ... 6-m are pas-
sive optical matrix switches, in which an optical signal
which has been inputted from a certain input port is out-
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putted from a different output port, according to the phys-
ical nature of this optical signal. As an example, the case
may be considered in which an N input N output arrayed-
waveguide gratings are utilized for these optical matrix
switches. At this time, if a wavelength division demulti-
plexing circuit 1 and a wavelength division multiplexing
circuit 2 are supposed to handle signals over a sufficiently
wide wavelength band ∆λ as signals of the same wave-
length, the wavelengths of the optical signals which are
inputted to the arrayed-waveguide grating may be sup-
posed to be different within the range of ∆λ, and, due to
the input-output characteristic of an arrayed-waveguide
grating, an optical signal which has been inputted from
a certain input port is outputted from a different output
port according to the physical nature of the optical signal
which is inputted, i.e. according to its wavelength. Ac-
cordingly, in this embodiment, an optical path manage-
ment device, for example 13a, as a command for estab-
lishing or for canceling an optical path, only performs
command to the control devices for transceiver 11-1
through 11-N of a wavelength of the optical signal to start
or to stop transmission and reception by the transceivers
of the communication nodes. It should be understood
that the other structures and operations of this embodi-
ment are the same as in the case of the fifth embodiment.

THE SEVENTH EMBODIMENT

[0202] FIG. 24 is a figure showing the seventh embod-
iment according to the present invention; and, in this fig-
ure, there is shown an example in which, in the sixth
embodiment, the function of an optical path management
device is implemented by one among the N control de-
vices for transceiver.
[0203] That is to say, in this figure, 11-1a is a control
device for transceiver which implements the function of
the optical path management device 13a which was ex-
plained with regard to the sixth embodiment, and this is
connected via communication circuits 14 with the other
control devices for transceiver 11-2 through 11-N and
sends and receives information thereby, and performs
management of the optical path in the same manner as
in the case of the sixth embodiment. It should be under-
stood that the other structure and operations of this em-
bodiment are the same as in the case of the fifth and the
sixth embodiments.
[0204] It should be understood that it would also be
acceptable to record a program for implementing the
wavelength control and management of optical paths
which has been explained above for the fourth through
the seventh embodiments upon a recording medium
which is capable of being read by a computer, and to
arrange for the program which is written upon this record-
ing medium to be read and executed by a computer sys-
tem.
[0205] Here, the computer system includes an operat-
ing system and hardware such as peripheral devices and
the like. Furthermore, if the WWW system is taken ad-

vantage of, the computer system also includes a home
page presentation environment (or a home page display
environment).
[0206] Yet further, a recording medium which can be
read by a computer includes a transportable medium
such as a flexible disk, an opto-magnetic disk, a ROM,
a CD-ROM or the like, or a storage device which is
housed within a computer system such as a hard disk or
the like. Even further, the recording medium which can
be read by a computer includes a medium upon which
the program is stored for a certain time period, such as
a volatile memory (RAM) internal to a computer system
which constitutes a server or a client, when the program
has been transmitted via a network such as the internet
or the like, or via a communication circuit such as a tel-
ephone circuit or the like.
[0207] Moreover, the above-described program may
acceptably be transmitted from a computer system in
which this program is stored upon a storage device or
the like to another computer system via a transmission
medium or via a transmission wave through a transmis-
sion medium. Here, a transmission medium which trans-
mits the program includes a medium which is provided
with the function of transmitting information, such as a
network (a communication network) such as the internet
or the like, or a communication circuit (a communication
line) such as a telephone circuit or the like. Yet further,
the above-described program may acceptably be one for
implementing a portion of the above-described functions.
Even further, it would be acceptable for it to be a so-called
differential file (differential program) which is able to im-
plement the above-described functions in combination
with a program which is already recorded upon the com-
puter system.

Industrial Applicability

[0208] According to the present invention, in an optical
communication network system which takes advantage
of a plurality of communication nodes and wavelength-
routing to establish communication between these com-
munication nodes by route control according to the wave-
length of an optical signal, an arrayed-waveguide grating
is provided independently for each wavelength band in
a wavelength-routing device, and wavelength-band mul-
tiplexing of the wavelength bands and wavelength-band
demultiplexing of the wavelength bands are performed
in the communication nodes and in the wavelength-rout-
ing device. Accordingly, it is possible to form one optical
path between the communication nodes for each wave-
length band. As a result, although with the conventional
technique in which only one optical path is established
between communication nodes there is a difficulty in es-
tablishing a plurality of optical paths between the com-
munication nodes, by applying the structure of the
present invention, it is possible to form, at a maximum,
the same number of optical paths between the commu-
nication nodes as the number of wavelength bands, so
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that it is possible to easily increase the transmission ca-
pacity between the communication nodes. Furthermore,
with the optical communication network system of the
present invention, when increasing the number of optical
paths, it will be sufficient to add the required equipment
only between the communication nodes for which this
increase of the number of optical paths is required, so
that the extremely excellent and beneficial effect is ob-
tained that the flexibility and the economy are both su-
perb. Yet further, with a conventional optical communi-
cation system in which the optical paths are formed be-
tween the communication nodes for each wavelength-
band, when the number of communication nodes ex-
ceeds the number of the wavelength-bands, it is neces-
sary to pass via a different communication node. In con-
trast, according to the present invention, it is possible to
implement an optical communication network system
which provides full mesh connectivity in which optical
paths between all the communication nodes are provid-
ed. Accordingly, even if the number of communication
nodes exceeds the number of the wavelength-bands, it
is not necessary to pass via a different communication
node. Furthermore, according to the present invention,
in an optical cross connect device which is formed by a
combination of a plurality of small scale optical matrix
switches, the optical paths between the communication
nodes are always arranged, so that it is possible to en-
hance the efficiency of utilization of the optical cross con-
nect device.

Claims

1. An optical communication network system compris-
ing:

a plurality of communication nodes (200-1 to
200-4);
a wavelength-routing device (210) which estab-
lishes communication between the communica-
tion nodes based upon route control according
to the wavelength of an optical signal; and
an optical transmission line (250-1 to 250-4,
260-1 to 260-4) which forms a communication
path which connects the communication nodes
and the wavelength-routing device,
wherein the optical communication network sys-
tem is characterized in that
the wavelength-routing device comprises:

N device input ports (210-11 to 210-14),
where N being an integer greater than or
equal to 2, which are connected via the op-
tical transmission line to the communication
nodes;
N device output ports (210-21 to 210-24)
which are connected via the optical trans-
mission line to the communication nodes;

a plurality of wavelength-band demultiplex-
ers (220-1 to 220-4) which are provided to
each of the N device input ports, and each
has a single input port (221) and a plurality
of output ports (222-1 to 222-4), and the in-
put port is connected to one of the device
input ports;
a plurality of wavelength-band multiplexers
(230-1 to 230-4) which are provided to each
of the N device output ports, and each has
a plurality of input ports (231-1 to 231-4) and
a single output port(232), and the output
port is connected to one of the device output
ports; and
R KxK axrayed-waveguide gratings (241 to
244), where R being an integer greater than
or equal to J and J being an integer greater
than or equal to 2, which have K input ports
(2411-1 to 2411-4, 2421-1 to 2421-4,
2431-1 to 2431-4, 2441-1 to 2441-4) and K
output ports (2412-1 to 2412-4, 2422-1 to
2422-4, 2432-1 to 2432-4, 2442-1 to
2442-4), where K being an integer that sat-
isfies K ≥ N, which have wavelength-routing
characteristics in which optical signals hav-
ing different wavelengths which are inputted
to one input port are output at different out-
put ports depending on the wavelengths of
the inputted optical signals and in which op-
tical signals having different wavelengths
which are outputted from one output port
are optical signals which have been input-
ted to different input ports, and
wherein the wavelength-band demultiplex-
ers comprise a means which demultiplexes
by wavelength band a wavelength division
multiplexed signal in which a respective pre-
determined number of wavelengths have
been wavelength division multiplexed for
each wavelength band which is transmitted
from the communication nodes, where
wavelength band = central wavelength λBm
� wavelength band width ∆λm, with λBm +
∆λm ≤ λBm+1 - ∆λm+1, where 1 ≤ m ≤ R-1,
with m being an integer, and outputs the re-
sults at different output ports,
the wavelength-band multiplexers com-
prise a means which multiplexes optical sig-
nals which have been inputted from the plu-
rality of input ports for each wavelength
band and which outputs a wavelength divi-
sion multiplexed signal in which a predeter-
mined number of wavelengths have been
wavelength division multiplexed at the out-
put port,
the KxK arrayed-waveguide gratings are
provided with a wavelength-routing charac-
teristic for each wavelength band of central
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wavelength λB1 � wavelength band width
∆λ1, central wavelength λB2 � wavelength
band width ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2),
central wavelength λB3 � wavelength band
width ∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ..., central
wavelength λBR � wavelength band width
∆λR (λBR-1, + ∆λR-1 < λBR-1 - ∆λR),
the output ports of the wavelength-band de-
multiplexers which are respectively con-
nected to the N device input ports are one
to one connected to the input ports of the
KxK arrayed-waveguide gratings which
have wavelength-routing characteristics at
the wavelength bands of the optical signals
which are outputted from the output ports
of the wavelength-band demultiplexers,
and
the output ports of the KxK arrayed-
waveguide gratings are one to one connect-
ed to the input ports of any one of the plu-
rality of wavelength-band multiplexers
which can multiplex optical signals of wave-
lengths which belong to the wavelength
bands of the optical signals which are out-
putted from the output ports of the KxK ar-
rayed-waveguide gratings.

2. An optical communication network system as de-
scribed in Claim 1, wherein each of the communica-
tion nodes comprises:

a Jxl wavelength-band multiplexer (230), where
J being an integer greater than or equal to 2,
which has J input ports IP [1], IP [2], IP [3], ... IP
[J] (230-11 to 230-14) and a single output port
(230-21), and output at the single output port
optical signals of wavelengths which belong to
the wavelength bands of central wavelength λB1
� wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, cen-
tral wavelength λB3 � wavelength band width
∆λ3, ..., central wavelength λBJ � wavelength
band width ∆λj, which are inputted to the respec-
tive J input ports, where λBm + ∆λm ≤ λBm+1 -
∆λm+1, for 1 ≤ m ≤ J - 1, where m being an integer;
a plurality of wavelength division multiplexers
(271 to 274) which are provided at each of the
input ports IP [1], IP [2], IP [3], ... IP [J] of the
Jx1 wavelength-band multiplexer, and which
have two or more input ports (271-11 to 271-14,
272-11 to 272-14, 273-11 to 273-14, 274-11 to
274-14) and one output port (271-21, 272-21,
273-21, 274-21), with the output ports being con-
nected to the input ports of the Jx1 wavelength-
band multiplexer; and
a plurality of optical transmitters (2711-1 to
2711-4, 2712-1 to 2712-4, 2713-1 to 2713-4,
2714-1 to 2714-4) which are connected to the

input ports of the wavelength division multiplex-
ers, and which emit light of wavelengths which
belong to wavelength bands of central wave-
lengths, λBm � wavelength band width ∆λm,
and
wherein the output port of the Jxl wavelength-
band multiplexer is connected via an optical
waveguide (250) to the device input ports of the
wavelength-routing device.

3. An optical communication network system as de-
scribed in Claim 1 or Claim 2, wherein each of the
communication nodes comprises:

a 1xJ wavelength-band demultiplexer (220),
where J being an integer greater than or equal
to 2, which has J output ports OP[1], OP[2], OP
[3], ... OP[J] (220-21 to 220-24) and a single in-
put port(220-11), and which outputs at the J out-
put ports optical signals of wavelengths which
belong to the wavelength band widths which are
inputted to the single input port of central wave-
length λBI � wavelength band width ∆λ1, central
wavelength λB2 � wavelength band width ∆λ2,
central wavelength λB3 � wavelength band
width ∆λ3, ..., central wavelength λBj � wave-
length band width ∆λJ , where λBm + ∆λm ≤
λBm+1 - ∆λm+1, where m being an integer;
a plurality of wavelength division demultiplexers
(281 to 284) which are provided to each of the
output ports OP[1], OP[2], OP[3], ... OP[J] of the
1xJ wavelength-band demultiplexer, each of
which has two or more output ports (281-21 to
281-24, 282-21 to 282-24, 283-21 to 283-24,
284-21 to 284-24) and a single input port
(281-11, 282-11, 283-11, 284-11), and the input
port is connected to one of the output ports of
the 1xJ wavelength-band demultiplexers; and
a plurality of optical receivers (2811-1 to 2811-4,
2812-1 to 2812-4, 2813-1 to 2813-4, 2814-1 to
2814-4) which are connected to the output ports
of the wavelength division demultiplexers, and
wherein the single input port of the 1xJ wave-
length-band demultiplexer is connected via an
optical waveguide (260) to one of the device out-
put ports of the wavelength-routing device.

4. An optical communication network system as de-
scribed in Claim 1, wherein each of the communica-
tion nodes comprises:

a Jxl wavelength-band multiplexer (230), where
J being an integer greater than or equal to 2,
which has J input ports IP [1], IP [2], IP [3], ... IP
[J] (230-11 to 230-14) and a single output port
(230-21), and outputs at the single output port
optical signals of wavelengths which belong to
the wavelength bands of central wavelength λB1
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� wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, cen-
tral wavelength λB3 � wavelength band width
∆λ3, ..., central wavelength λBJ � wavelength
band width ∆λJ, which are inputted to each of
the J input ports, where λBm + ∆λm ≤λBm+1 -
∆λm+1, for 1 ≤ m ≤ J - 1, where m being an integer
; at least one wavelength-tunable optical light
source integrated optical transmitter (400-1,
400-2) which is connected to any one of the input
ports IP [1], IP [2], IP [3], ... IP [J] of the Jx1
wavelength-band multiplexer, which is provided
with a wavelength-tunable optical light source
which can be set to a wavelength within a wave-
length band which belongs to the input port
which is connected, and which outputs light of
the wavelength;
a plurality of wavelength division multiplexers
(271, 274) which are provided to each of the
input ports of the Jx1 wavelength-band multi-
plexer, other than the input port to which the
wavelength-tunable optical light source integrat-
ed optical transmitter is connected, and which
have two or more input ports (271-11 to 271-14,
274-11 to 274-14) and one output port (271-21,
274-21), with the output port being connected
to one of the input ports of the Jx1 wavelength-
band multiplexer;
a plurality of optical transmitters (2711-1 to
2711-4, 2714-1 to 2714-4) which are connected
to the input ports of the wavelength division mul-
tiplexer, and which emit light of wavelength
which belongs to a wavelength band of central
wavelength λBm � wavelength band width ∆λm
a 1xJ wavelength-band demultiplexer (220),
where J being an integer greater than or equal
to 2, which has J output ports OP[1], OP[2], OP
[3], ... OP[J] (220-21 to 220-24) and a single in-
put port (220-11), and the outputs at the J output
ports optical signals of wavelengths which be-
long to the wavelength band widths of central
wavelength λB1 � wavelength band width ∆λ1,
central wavelength λB2 � wavelength band
width ∆λ2, central wavelength λB3 � wavelength
band width ∆λ3, ..., central wavelength λBJ �
wavelength band width ∆λJ, which are inputted
to the single input port, where λBm + ∆λm λBm+1
- ∆λm+1, for 1 ≤ m ≤ J, where m being an integer;
an optical receiver (500-1, 500-2) which is con-
nected to that output port, among the output
ports OP[1], OP[2], OP[3], ... OP[J] of the 1xJ
wavelength-band demultiplexer, which belongs
to the wavelength band to which the wavelength-
tunable optical light source integrated optical
transmitter is provided, and which receives an
optical signal of the wavelength which is output-
ted from the wavelength-tunable optical light
source integrated optical transmitter;

a plurality of wavelength division demultiplexers
(281, 284) which are provided to each of the
output ports of the 1xJ wavelength-band demul-
tiplexer, except for the output port to which the
optical receiver is connected, which have two or
more output ports (281-21 to 281-24, 284-21 to
284-24) and a single input port (281-11, 284-11),
and the input port is connected to one of the
output ports of the 1xJ wavelength-band demul-
tiplexer; and
a plurality of optical receivers (2811-1 to 2811-4,
2514-1 to 2814-4) which are connected to the
output ports of the wavelength division demulti-
plexers, and
wherein the single input port of the 1xJ wave-
length-band demultiplexer is connected via an
optical waveguide (260) to one of the device out-
put ports of the wavelength-routing device.

5. An optical communication network system as de-
scribed in Claim 4, further comprising an optical path
management means (211-1 to 211-4) which controls
an optical path between two different communication
nodes, and
wherein if at least one group of the wavelength-tun-
able optical light source integrated optical transmit-
ters exists which are provided to all the communica-
tion nodes and which output optical signals of the
same wavelength band, and if there are K wave-
length bands, where K being an integer greater than
or equal to 2, which belong to the input ports of the
Jx1 wavelength-band multiplexer which are connect-
ed to the wavelength-tunable optical light source in-
tegrated optical transmitters, the optical path man-
agement means assigns mutually different priority
rankings from 1 to K to the wavelength bands which
belong to the input ports of the Jx1 wavelength-band
multiplexer which are connected to the wavelength-
tunable optical light source integrated optical trans-
mitters, and when, among the wavelength bands
which belong to the input ports of the Jx1 wave-
length-band multiplexer which are connected to the
wavelength-tunable optical light source integrated
optical transmitters, the highest numbered priority
ranking among the wavelength bands for which op-
tical paths exist between x-th communication node
and y-th communication node is number b, and the
lowest numbered priority ranking among the wave-
length bands for which an optical path whose start
point is the x-th communication node, an optical path
whose end point is the x-th communication node, an
optical path whose start point is the y-th communi-
cation node, and an optical path whose end point is
the y-th communication node do not exist is number
a, and the number a is smaller than the number b,
the optical path management means establishes an
optical path between the x-th communication node
and the y-th communication node upon the wave-
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length band of a-th priority ranking, and thereafter
controls ON/OFF and an oscillation wavelength of
the wavelength-tunable optical light source integrat-
ed optical transmitter so as to cancel the optical path
which was established between the x-th communi-
cation node and the y-th communication node upon
the wavelength band of b-th priority ranking.

6. An optical communication network system as de-
scribed in Claim 5, further comprising:

a database (3030) which records an optical path
for each wavelength band;
a first search means (3010) which, when a re-
quirement has arisen newly to establish an op-
tical path between xx-th communication node
and yy-th communication node, searches in the
database, in order from data which correspond
to a wavelength band whose priority ranking is
the lowest, for a wavelength band which is not
in use by the xx-th communication node and the
yy-th communication node;
a first transmission means (3010) which trans-
mits to the optical path management means a
command for establishing an optical path ac-
cording to the result of searching by the first
search means;
a second search means (3010) which, when a
requirement for an optical path which is already
established between xxx-th communication
node and yyy-th communication node has
ceased, searches in the database, in order from
data which correspond to a wavelength band
whose priority ranking is the highest, for a wave-
length band upon which an optical path is es-
tablished between the xxx-th communication
node and the yyy-th communication node;
a second transmission means (3010) which
transmits to the optical path management
means a command for canceling an optical path
according to the result of searching by the sec-
ond search means;
an extraction means (3010) which searches in
the database the number b of the highest priority
ranking among the wavelength bands upon
which optical paths are established between the
x-th communication node and the y-th commu-
nication node, and the number a of the lowest
priority ranking among the wavelength bands
upon which an optical path whose start point is
the x-th communication node, an optical path
whose end point is the x-th communication
node, an optical path whose start point is the y-
th communication node, and an optical path
whose end point is the y-th communication node
do not exist, for all the combinations of x and y
in a predetermined order, and extracts combi-
nations of x, y, a, and b for which the number a

is smaller than the number b;
a third transmission means (3010) which, when
an applicable combination exists, transmits to
the optical path management means a com-
mand for establishing an optical path using the
a-th wavelength band between the x-th commu-
nication node and the y-th communication node,
and thereafter transmits to the optical path man-
agement means a command for canceling an
optical path using the b-th wavelength band be-
tween the x-th communication node and the y-
th communication node; and
a database update means (3010) which regis-
ters an optical path which has been newly es-
tablished in the database, and deletes an optical
path which has been cancelled from the data-
base.

7. An optical communication network system as de-
scribed in Claim 1, wherein the KxK arrayed-
waveguide gratings have cyclic-wavelength charac-
teristics.

8. A wavelength-routing device (210) which is provided
to an optical communication network system com-
prising a plurality of communication nodes (200-1 to
200-4) and an optical transmission line (250-1 to
250-4, 260-1 to 260-4) which forms a communication
path, connected with the communication nodes by
the optical transmission line, and which establishes
communication between the communication nodes
based upon route control according to the wave-
length of an optical signal, the wavelength-routing
device being characterized by comprising:

N device input ports(210-11 to 210-14), where
N being an integer greater than or equal to 2,
which are connected via the optical transmission
line to the communication nodes;
N device output ports (210-21 to 210-24) which
are connected via the optical transmission line
to the communication nodes;
a plurality of wavelength-band demultiplexers
(220-1 to 220-4) which are provided to each of
the N device input ports, and each has a single
input port (22L) and a plurality of output ports
(222-1 to 222-4), and the input port is connected
to one of the device input ports;
a plurality of wavelength-band multiplexers
(230-1 to 230-4) which are provided to each of
the N device output ports, and each has a plu-
rality of input ports (231-1 to 231-4)and a single
output port (232), and the output port is connect-
ed to one of the device output ports; and
R KxK arrayed-waveguide gratings (241 to 244),
where R being an integer greater than or equal
to J and J being an integer greater than or equal
to 2, which have K input ports (2411-1 to 2411-4,
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2421-1 to 2421-4, 2431-1 to 2431-4, 2441-1 to
2441-4) and K output ports (2412-1 to 2412-4,
2422-1 to 2422-4, 2432-1 to 2432-4, 2442-1 to
2442-4), where K being an integer that satisfies
K ≥ N, which have wavelength-routing charac-
teristics in which optical signals having different
wavelengths which are inputted to one input port
are output at different output ports depending
on the wavelengths of the inputted optical sig-
nals and in which optical signals having different
wavelengths which are outputted from one out-
put port are optical signals which have been in-
putted to different input ports, and
wherein the wavelength-band demultiplexers
comprise a means which demultiplexes by
wavelength band a wavelength division multi-
plexed signal in which a predetermined number
of wavelengths have been wavelength division
multiplexed for each wavelength band which is
transmitted from the communication nodes,
where wavelength band = central wavelength
λBm � wavelength band width ∆λm, with λBm +
∆λm ≤ λBm+1 - ∆λm+1, where 1 ≤ m ≤ R - 1, with
m being an integer, and outputs the results at
different output ports,
the wavelength-band multiplexers comprise a
means which multiplexes optical signals which
have been inputted from the plurality of input
ports for each wavelength band and which out-
puts a wavelength division multiplexed signal in
which a predetermined number of wavelengths
have been wavelength division multiplexed at
the output port,
the KxK arrayed-waveguide gratings are provid-
ed with a wavelength-routing characteristic for
each wavelength band of central wavelength
λB1 � wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2 (λB1
+ ∆λ1 < λB2 - ∆λ2), central wavelength λB3 �
wavelength band width ∆λ3 (λB2 + ∆λ2 < λB3 -
∆λ3), ..., central wavelength λBR � wavelength
band width ∆λR (λBR-1 + ∆λR-1 < λBR - ∆λR),
the output ports of the wavelength-band demul-
tiplexers which are respectively connected to
the N device input ports are one to one connect-
ed to the input ports of the KxK arrayed-
waveguide gratings which have wavelength-
routing characteristics at the wavelength bands
of the optical signals which are outputted from
the output ports of the wavelength-band demul-
tiplexers, and
the output ports of the KxK arrayed-waveguide
gratings are one to one connected to the input
ports of any one of the plurality of wavelength-
band multiplexers which can multiplex optical
signals of wavelengths which belong to the
wavelength bands of the optical signals which
are outputted from the output ports of the KxK

arrayed-waveguide gratings.

9. An optical path management device (211-1 to 211-4)
which controls an optical path between two different
communication nodes in an optical communication
network system which comprises a plurality of com-
munication nodes (200-1 to 200-4), a wavelength-
routing device (210) which establishes communica-
tion between the communication nodes based upon
route control according to the wavelength of an op-
tical signal, and an optical transmission line (250-1
to 250-4, 260-1 to 260-4) which forms a communi-
cation path which connects the communication
nodes and the wavelength-routing device, charac-
terized in that
the wavelength-routing device comprises:

N device input ports (210-11 to 210-14), where
N being an integer greater than or equal to 2,
which are connected via the optical transmission
line to the communication nodes;
N device output ports (210-21 to 210-24) which
are connected via the optical transmission line
to the communication nodes;
a plurality of wavelength-band demultiplexers
(220-1 to 220-4) which are provided to each of
the N device input ports, and each has a single
input port (221 and a plurality of output ports
(222-1 to 222-4), and the input port is connected
to one of the device input ports;
a plurality of wavelength-band multiplexers
(230-1 to 230-4) which are provided to each of
the N device output ports, and each has a plu-
rality of input ports (231-1 to 231-4) and a single
output port (232), and the output port is connect-
ed to one of the device output ports; and
R KxK arrayed-waveguide gratings (241 to 244),
where R being an integer greater than or equal
to J and J being an integer greater than or equal
to 2, which have K input ports (2411-1 to 2411-4,
2421-1 to 2421-4, 2431-1 to 2431-4, 2441-1 to
2441-4) and K output ports (2412-1 to 2412-4,
2422-1 to 2422-4, 2432-1 to 2432-4, 2442-1 to
2442-4), where K being an integer that satisfies
K ≥ N, which have wavelength-routing charac-
teristics in which optical signals having different
wavelengths which are inputted to one input port
are output at different output ports depending
on the wavelengths of the inputted optical sig-
nals and in which optical signals having different
wavelengths which are outputted from one out-
put port are optical signals which have been in-
putted to different input ports, and
wherein the wavelength-band demultiplexers
comprise a means which demultiplexes by
wavelength band a wavelength division multi-
plexed signal in which a predetermined number
of wavelengths have been wavelength division
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multiplexed for each wavelength band which is
transmitted from the communication nodes,
wherein wavelength band = central wavelength
λBm � wavelength band width ∆λm, with λBm +
∆λm ≤ λBm+1 - ∆λm+1, where 1 ≤ m ≤ R - 1, with
m being an integer, and outputs the results at
different output ports,
the wavelength-band multiplexers comprise a
means which multiplexes optical signals which
have been inputted from the plurality of input
ports for each wavelength band and which out-
puts a wavelength division multiplexed signal in
which a predetermined number of wavelengths
have been wavelength division multiplexed at
the output port,
the KxK arrayed-waveguide gratings are provid-
ed with a wavelength-routing characteristic for
each wavelength band of central wavelength
λB1 � wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2 (λB1
+ ∆λ1 < λB2 - ∆λ2), central wavelength λB3 �
wavelength band width ∆λ3 (λB2 + ∆λ2 < λB3 -
∆λ3), ..., central wavelength λBR � wavelength
band width ∆λR (λBR-1 + ∆λR-1 < λBR - ∆λR),
the output ports of the wavelength-band demul-
tiplexers which are respectively connected to
the N device input ports are one to one connect-
ed to the input ports of the KxK arrayed-
waveguide gratings which have wavelength-
routing characteristics at the wavelength bands
of the optical signals which are outputted from
the output ports of the wavelength-band demul-
tiplexers, and
the output ports of the KxK arrayed-waveguide
gratings are one to one connected to the input
ports of any one of the plurality of wavelength-
band multiplexers which can multiplex optical
signals of wavelengths which belong to the
wavelength bands of the optical signals which
are outputted from the output ports of the KxK
arrayed-waveguide gratings, and

each of the communication nodes comprises:

a Jxl wavelength-band multiplexer (230), where
J being an integer greater than or equal to 2,
which has J input ports IP [1], IP [2], IP [3], ... IP
[J] (230-11 to 230-14) and a single output port
(230-21), and outputs at the single output port
optical signals of wavelengths which belong to
the wavelength bands of central wavelength λB1
� wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, cen-
tral wavelength λB3 � wavelength band width
∆λ3, ..., central wavelength λBJ � wavelength
band width ∆λJ, which are inputted to each of
the J input ports, where λBm + ∆λm ≤ λBm+1 -
∆λm+1, for 1 ≤ m ≤ J - 1, where m being an integer;

at least one wavelength-tunable optical light
source integrated optical transmitter (400-1,
400-2) which is connected to any one of the input
ports IP [1], IP [2], IP [3], ... IP [J] of the Jx1
wavelength-band multiplexer, which is provided
with a wavelength-tunable optical light source
which can be set to a wavelength within a wave-
length band which belongs to the input port
which is connected, and which outputs light of
the wavelength;
a plurality of wavelength division multiplexers
(271, 274) which are provided to each of the
input ports of the Jx1 wavelength-band multi-
plexer, other than the input port to which the
wavelength-tunable optical light source integrat-
ed optical transmitter is connected, and which
have two or more input ports (271-11 to 271-14,
274-11 to 274-14) and one output port (271-21,
274-21), with the output port being connected
to one of the input ports of the Jx1 wavelength-
band multiplexer;
a plurality of optical transmitters (2711-1 to
2711-4, 2714-1 to 2714-4) which are connected
to the input ports of the wavelength division mul-
tiplexer, and which emit light of wavelength
which belongs to a wavelength band of central
wavelength λBm � wavelength band width
∆λm;
a 1xJ wavelength-band demultiplexer (220),
where J being an integer greater than or equal
to 2, which has J output ports OP[1], OP[2], OP
[3], ... OP[J] (220-21 to 2,20-24) and a single
input port (220-11), and outputs at the J output
ports optical signals of wavelengths which be-
long to the wavelength band widths of central
wavelength λB1 � wavelength band width ∆λ1,
central wavelength λB2 � wavelength band
width ∆λ2, central wavelength λB3 � wavelength
band width ∆λ3, ..., central wavelength λBJ �
wavelength band width ∆λJ, which are inputted
to the single input port, where λBm + ∆λm λBm+1
- ∆λm+1, for 1 ≤ m ≤ J, where m being an integer;
an optical receiver (500-1, 500-2) which is con-
nected to that output port, among the output
ports OP[1], OP[2], OP[3], ... OP[J] of the 1xJ
wavelength-band demultiplexer, which belongs
to the wavelength band to which the wavelength-
tunable optical light source integrated optical
transmitter is provided, and which receives an
optical signal of the wavelength which is output-
ted from the wavelength-tunable optical light
source integrated optical transmitter;
a plurality of wavelength division demultiplexers
(281, 284) which are provided to each of the
output ports of the 1xJ wavelength-band demul-
tiplexer, except for the output port to which the
optical receiver is connected, which have two or
more output ports (281-21 to 281-24, 284-21 to
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284-24) and a single input port (281-11, 284-11),
and the input port is connected to one of the
output ports of the 1xJ wavelength-band demul-
tiplexer; and
a plurality of optical receivers (2811-1 to 2811-4,
2814-1 to 2814-4) which are connected to the
output ports of the wavelength division demulti-
plexers; and
wherein the single input port of the 1xJ wave-
length-band demultiplexer is connected via an
optical waveguide (260) to one of the device out-
put ports of the wavelength-routing device, and

wherein the optical path management device com-
prises:

a means which, if at least one group of the wave-
length-tunable optical light source integrated op-
tical transmitters exists which are provided to all
the communication nodes and which output op-
tical signals of the same wavelength band, and
if there are K wavelength bands, where K being
an integer greater than or equal to 2, which be-
long to the input ports of the Jx1 wavelength-
band multiplexer which are connected to the
wavelength-tunable optical light source integrat-
ed optical transmitters, assigns mutually differ-
ent priority rankings from 1 to K to the wave-
length bands which belong to the input ports of
the Jx1 wavelength-band multiplexer which are
connected to the wavelength-tunable optical
light source integrated optical transmitters;
a means which detects that, among the wave-
length bands which belong to the input ports of
the Jx1 wavelength-band multiplexer which are
connected to the wavelength-tunable optical
light source integrated optical transmitters, the
highest numbered priority ranking among the
wavelength bands of optical paths between x-th
communication node and y-th communication
node is number b, and the lowest numbered pri-
ority ranking among the wavelength bands
which are not used for an optical path whose
start point is the x-th communication node, an
optical path whose end point is the x-th commu-
nication node, an optical path whose start point
is the y-th communication node, and an optical
path whose end point is the y-th communication
node is number a, and the number a is smaller
than the number b; and
a means which, if it has been detected that the
number a is smaller than the number b, estab-
lishes an optical path between the x-th commu-
nication node and the y-th communication node
upon the wavelength band of a-th priority rank-
ing, and thereafter controls ON/OFF and an os-
cillation wavelength of the wavelength-tunable
optical light source integrated optical transmitter

so as to cancel the optical path which was es-
tablished between the x-th communication node
and the y-th communication node upon the
wavelength band of b-th priority ranking.

10. An optical path management method which controls
an optical path between two different communication
nodes in an optical communication network system
which comprises a plurality of communication nodes
(200-1 to 200-4), a wavelength-routing device (210)
which establishes communication between the com-
munication nodes based upon route control accord-
ing to the wavelength of an optical signal, and an
optical transmission line (250-1 to 250-4, 260-1 to
260-4) which forms a communication path which
connects the communication nodes and the wave-
length-routing device, characterized in that
the wavelength-routing device comprises:

N device input ports (210-11 to 210-14), where
N being an integer greater than or equal to 2,
which are connected via the optical transmission
line to the communication nodes;
N device output ports (210-21 to 210-24) which
are connected via the optical transmission line
to the communication nodes;
a plurality of wavelength-band demultiplexers
(220-1 to 220-4) which are provided to each of
the N device input ports, and each has a single
input port (221) and a plurality of output ports
(222-1 to 222-4), and the input port is connected
to one of the device input ports;
a plurality of wavelength-band multiplexers
(230-1 to 230-4) which are provided to each of
the N device output ports, and each has a plu-
rality of input ports (231-1 to 231-4) and a single
output port (232), and the output port is connect-
ed to one of the device output ports; and
R KxK arrayed-waveguide gratings (241 to 244),
where R being an integer greater than or equal
to J and J being an integer greater than or equal
to 2, which have K input ports (2411-1 to 2411-4,
2421-1 to 2421-4, 2431-1 to 2431-4, 2441-1 to
2441-4) and K output ports (2412-1 to 2412-4,
2422-1 to 2422-4, 2432-1 to 2432-4, 2442-1 to
2442-4), where K being an integer that satisfies
K ≥ N, which have wavelength-routing charac-
teristics in which optical signals having different
wavelengths which are inputted to one input port
are output at different output ports depending
on the wavelengths of the inputted optical sig-
nals and in which optical signals having different
wavelengths which are outputted from one out-
put port are optical signals which have been in-
putted to different input ports,
wherein the wavelength-band demultiplexers
comprise a means which demultiplexes by
wavelength band a wavelength division multi-
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plexed optical signal in which a predetermined
number of wavelengths have been wavelength
division multiplexed for each wavelength band
which is transmitted from the communication
nodes, where wavelength band = central wave-
length λBm � wavelength band width ∆λm, with
λBm + ∆λm ≤ λBm+1 - ∆λm+1, where 1 ≤ m ≤ R -
1, with m being an integer, and outputs the re-
sults at different output ports,
the wavelength-band multiplexers comprise a
means which multiplexes optical signals which
have been inputted from the plurality of input
ports for each wavelength band and which out-
puts a wavelength division multiplexed signal in
which a predetermined number of wavelengths
have been wavelength division multiplexed at
the output port,
the KxK arrayed-waveguide gratings are provid-
ed with a wavelength-routing characteristic for
each wavelength band of central wavelength
λB1 � wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2 (λB1
+ ∆λ1 < λB2 - ∆λ2), central wavelength λB3 �
wavelength band width ∆λ3 (λB2 + ∆λ2 < λB3 -
∆λ3), ..., central wavelength λBR � wavelength
band width ∆λR (λBR-1 � ∆λR-1 < λBR - ∆λR),
the output ports of the wavelength-band demul-
tiplexers which are respectively connected to
the N device input ports are one to one connect-
ed to the input ports of the KxK arrayed-
waveguide gratings which have wavelength-
routing characteristics at the wavelength bands
of the optical signals which are outputted from
the output ports of the wavelength-band demul-
tiplexers, and
the output ports of the KxK arrayed-waveguide
gratings are one to one connected to the input
ports of any one of the plurality of wavelength-
band multiplexers which can multiplex optical
signals of wavelengths which belong to the
wavelength bands of the optical signals which
are outputted from the output ports of the KxK
arrayed-waveguide gratings, and

each of the communication nodes comprises:

a Jx1 wavelength-band multiplexer (230), where
J being an integer greater than or equal to 2,
which has J input ports IP [1], IP [2], IP [3], ... IP
[J] (230-11 to 230-14) and a single output port
(230-21), and outputs at the single output port
optical signals of wavelengths which belong to
the wavelength bands of central wavelength λB1
� wavelength band width ∆λ1, central wave-
length λB2 � wavelength band width ∆λ2, cen-
tral wavelength λB3 � wavelength band width
∆λ3, ..., central wavelength λBJ � wavelength
band width ∆λJ, which are inputted to each of

the J input ports, where λBm + ∆λm ≤ λBm+1 -
∆λm+1, for 1 ≤ m ≤ J - 1, where m being an integer;
at least one wavelength-tunable optical light
source integrated optical transmitter (400-1,
400-2) which is connected to any one of the input
ports IP [1], IP [2], IP [3], ... IP [J] of the Jx1
wavelength-band multiplexer, which is provided
with a wavelength-tunable optical light source
which can be set to a wavelength within a wave-
length band which belongs to the input port
which is connected, and which outputs light of
the wavelength;
a plurality of wavelength division multiplexers
(271, 274) which are provided to each of the
input ports of the Jx1 wavelength-band multi-
plexer, other than the input port to which the
wavelength-tunable optical light source integrat-
ed optical transmitter is connected, and which
have two or more input ports (271-11 to 271-14,
274-11 to 274-14) and one output port (271-21,
274-21), with the output port being connected
to one of the input ports of the Jx1 wavelength-
band multiplexer;
a plurality of optical transmitters (2711-1 to
2711-4, 2714-1 to 2714-4) which are connected
to the input ports of the wavelength division mul-
tiplexer, and which emit light of wavelength
which belongs to a wavelength band of central
wavelength λBm � wavelength band width
∆λm;
a 1xJ wavelength-band demultiplexer (220),
where J being an integer greater than or equal
to 2, which has J output ports OP[1], OP[2], OP
[3], ... OP[J] (220-21 to 220-24) and a single in-
put port (220-11), and outputs at the J output
ports optical signals of wavelengths which be-
long to the wavelength band widths of central
wavelength λB1 � wavelength band width ∆λ1,
central wavelength λB2 � wavelength band
width ∆λ2, central wavelength λB3 � wavelength
band width ∆λ3, ..., central wavelength λBJ �
wavelength band width ∆λJ, which are inputted
to the single input port, where λBm + ∆λm ≤
λBm+1 - ∆λm+1, for 1 ≤ m ≤ J, where m being an
integer;
an optical receiver (500-1, 500-2) which is con-
nected to that output port, among the output
ports OP[1], OP[2], OP[3], ... OP[J] of the 1xJ
wavelength-band demultiplexer, which belongs
to the wavelength band to which the wavelength-
tunable optical light source integrated optical
transmitter is provided, and which receives an
optical signal of the wavelength which is output-
ted from the wavelength-tunable optical light
source integrated optical transmitter;
a plurality of wavelength division demultiplexers
(281, 284) which are provided to each of the
output ports of the 1xJ wavelength-band demul-

65 66 



EP 1 598 972 B1

35

5

10

15

20

25

30

35

40

45

50

55

tiplexer, except for the output port to which the
optical receiver is connected, which have two or
more output ports (281-21 to 281-24, 284-21 to
284-24) and a single input port (281-11, 284-11),
and the input port is connected to one of the
output ports of the 1xJ wavelength-band demul-
tiplexer; and
a plurality of optical receivers (2811-1 to 2811-4,
2814-1 to 2814-4) which are connected to the
output ports of the wavelength division demulti-
plexers, and
wherein the single input port of the 1xJ wave-
length-band demultiplexer is connected via an
optical waveguide (260) to one of the device out-
put ports of the wavelength-routing device, and

the optical path management method comprises:

a step of, if at least one group of the wavelength-
tunable optical light source integrated optical
transmitters exists which are provided to all the
communication nodes and which output optical
signals of the same wavelength band, and if
there are K wavelength bands, where K being
an integer greater than or equal to 2, which be-
long to the input ports of the Jx1 wavelength-
band multiplexer which are connected to the
wavelength-tunable optical light source integrat-
ed optical transmitters, assigning mutually dif-
ferent priority rankings from 1 to K to the wave-
length bands which belong to the input ports of
the Jx1 wavelength-band multiplexer which are
connected to the wavelength-tunable optical
light source integrated optical transmitters;
a step of, when, among the wavelength bands
which belong to the input ports of the Jx1 wave-
length-band multiplexer which are connected to
the wavelength-tunable optical light source in-
tegrated optical transmitter, the highest num-
bered priority ranking among the wavelength
bands for which an optical path exists between
x-th communication node and y-th communica-
tion node is number b, and the lowest numbered
priority ranking among the wavelength bands for
which an optical path whose start point is the x-
th communication node, an optical path whose
end point is the x-th communication node, an
optical path whose start point is the y-th com-
munication node, and an optical path whose end
point is the y-th communication node do not exist
is number a, and the number a is smaller than
the number b; and controlling ON/OFF and an
oscillation wavelength of the wavelength-tuna-
ble optical light source integrated optical trans-
mitter so as to establish an optical path between
the x-th communication node and the y-th com-
munication node upon the wavelength band of
a-th priority ranking; and

a step of establishing an optical path between
the x-th communication node and the y-th com-
munication node upon the wavelength band of
the a-th priority ranking, and thereafter control-
ling ON/OFF and the oscillation wavelength of
the wavelength-tunable optical light source in-
tegrated optical transmitter so as to cancel the
optical path which was established between the
x-th communication node and the y-th commu-
nication node upon the wavelength band of b-th
priority ranking.

11. An optical path management program which causes
a computer to execute the steps of the optical path
management method as described in Claim 10.

12. A recording medium which can be read by a com-
puter, upon which the optical path management pro-
gram as described in Claim 11 is recorded.

Patentansprüche

1. Optisches Kommunikationsnetzwerksystem, um-
fassend:

Eine Mehrzahl von Kommunikationsknoten
(200-1 bis 200-4);
eine Wellenlängenroutingvorrichtung (210), die
Kommunikation zwischen den Kommunikati-
onsknoten basierend auf einer Routensteue-
rung gemäß der Wellenlänge eines optischen
Signals herstellt; und
eine optische Übertragungsleitung (250-1 bis
250-4, 260-1 bis 260-4), die einen Kommunika-
tionspfad bildet, der die Kommunikationsknoten
und die Wellenlängenrautingvorrichtung verbin-
det,
wobei das optische Kommunikationsnetzwerk-
system dadurch gekennzeichnet ist, dass
die Wellenlängenroutingvorrichtung umfasst:

N Vorrichtungseingangsports (210-11 bis
210-14), wobei N eine ganze Zahl größer
oder gleich 2 ist, die über die optische Über-
tragungsleitung mit den Kommunikations-
knoten verbunden sind;
N Vorrichtungsausgangsports (210-21 bis
210-24), die über die optische Übertra-
gungsleitung mit den Kommunikationskno-
ten verbunden sind;
eine Mehrzahl von Wellenlängenbandde-
multiplexern (220-1 bis 220-4), die an jedem
der N Vorrichtungseingangsports vorgese-
hen sind, und die jeweils einen einzigen Ein-
gangsport (221) und eine Mehrzahl von
Ausgangsports (222-1 bis 222-4) haben,
und wobei der Eingangsport mit einem der
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Vorrichtungseingangsports verbunden ist;
eine Mehrzahl von Wellenlängenbandmul-
tiplexern (230-1 bis 230-4), die an jedem
der N Vorrichtungsausgangsports vorgese-
hen sind, und die jeweils eine Mehrzahl von
Eingangsports (231-1 bis 231-4) und einen
einzelnen Ausgangsport (232) haben, und
wobei der Ausgangsport mit einem der Vor-
richtungsausgangsports verbunden ist; und
R KxK Wellenleiterfeldgitter (241 bis 244),
wobei R eine ganze Zahl größer oder gleich
J ist und wobei J eine ganze Zahl größer
oder gleich 2 ist, die K Eingangsports
(2411-1 bis 2411-4, 2421-1 bis 2421-4,
2431-1 bis 2431-4, 2441-1 bis 2441-4) so-
wie K Ausgangsporks (2412-1 bis 2412-4,
2422-1 bis 2422-4, 2432-1 bis 2432-4,
2442-1 bis 2442-4) haben, wobei K eine
ganze Zahl ist, welche K ≥ N erfüllt, die Wel-
lenlängenroutingeigenschaften haben, bei
denen optische Signale mit verschiedenen
Wellenlängen, die an einem Eingangsport
eingegeben werden, abhängig von den
Wellenlängen der eingegebenen optischen
Signale an verschiedenen Ausgangsports
ausgegeben werden, und bei denen opti-
sche Signale mit verschiedenen Wellenlän-
gen, die von einem Ausgangsport ausge-
geben werden, optische Signale sind, die
an verschiedenen Eingangsports eingege-
ben wurden, und
wobei die Wellenlängenbanddemultiplexer
eine Einrichtung umfassen, die eine Demul-
tiplexierung gemäß Wellenlängenband vor-
nimmt bei einem wellenlängenmultiplexier-
ten Signal, in welchem eine jeweils vorbe-
stimmte Zahl von Wellenlängen weilenlän-
genmultiplexiert wurden, für jedes Wellen-
längenband, das von den Kommunikations-
knoten übertragen wird, wobei Wellenlän-
genband = zentrale Wellenlänge λBm �
Wellenlängenbandbreite ∆λm, mit λBm +
∆λm ≤ λBm+1 - ∆λm+1, wobei 1 ≤ m ≤ R-1,
wobei m eine ganze Zahl ist, und die Ergeb-
nisse an verschiedenen Ausgangsports
ausgibt,
wobei die Wellenlängenbandmultiplexer ei-
ne Einrichtung umfassen, die eine Multiple-
xierung bei optischen Signalen vornimmt,
die von der Mehrzahl von Eingangsports
eingegeben wurden, für jedes Wellenlän-
genband, und die ein wellenlängenmultiple-
xiertes Signal am Ausgangsport ausgibt,
bei dem eine vorbestimmte Zahl von Wel-
lenlängen wellenlängenmultiplexiert wur-
de,
wobei die KxK Wellenleiterfeldgitter mit ei-
ner Wellenlängenroutingeigenschaft vor-

gesehen sind für jedes Wellenlängenband
mit zentraler Wellenlänge λB1 � Wellenlän-
genbandbreite ∆λ1, zentrale Wellenlänge
λB2 � Wellenlängenbandbreite ∆λ2 (λB1 +
∆λ1 < λB2 - ∆λ2), zentrale Wellenlänge λB3
� Wellenlängenbandbreite ∆λ3 (λB2 + ∆λ2
< λB3 - ∆λ3), ..., zentrale Wellenlänge λBR
� Wellenlängenbandbreite ∆λR (λBR-1 +
∆λR-1 < λBR - ∆λR),
wobei die Ausgangsports der Wellenlän-
genbanddemultiplexer, die jeweils mit den
N Vorrichtungseingangsports verbunden
sind, eins-zu-eins mit den Eingangsports
der KxK Wellenleiterfeldgitter verbunden
sind, die Wellenlängenroutingeigenschaf-
ten bei den Wellenlängenbändern der opti-
schen Signale halben, welche von den Aus-
gangsports der Weifenlängenbanddemulti-
plexer ausgegeben werden, und
wobei die Ausgangsports der KxK Welle-
nieiterfieldgitter eins-zu-eins mit den Ein-
gangsports eines der Mehrzahl von Weilen-
längenbandmultiplexern verbunden sind,
der optische Signale mit Wellenlängen mul-
tiplexieren kann, welche zu den Wellenlän-
genbändern der optischen Signale gehö-
ren, die von den Ausgangsports der KxK
Wellenleiterfeldgitter ausgegeben werden.

2. Optisches Kommunikationsnetzwerksystem nach
Anspruch 1, wobei jeder der Kommunikationsknoten
umfasst:

Einen Jx1 Wellenlängenbandmultiplexer (230),
wobei J eine ganze Zahl größer oder gleich 2
ist, der J Eingangsports IP[1], IP[2], IP[3], ... IP
[J] (230-11 bis 230-14) sowie einen einzelnen
Ausgangsport (230-21) hat, und an dem einzel-
nen Ausgangsport optische Signale mit Wellen-
längen ausgibt, die zu den Wellenlängenbän-
dern gehören mit zentraler Wellenlänge λB1 �
Wellenlängenbandbreite ∆λ1, zentraler Wellen-
länge λB2 � Wellenlängenbandbreite ∆λ2, zen-
traler Wellenlänge λB3� Wellenlängenband-
breite ∆λ3, ... zentraler Wellenlänge λBJ � Wel-
lenlängenbandbreite ∆λJ, die an den jeweiligen
J Eingangsports eingegeben werden, wobei
λBm + ∆λm ≤ λBm+1 - ∆λm+1, für 1 ≤ m ≤ J-1,
wobei m eine ganze Zahl ist;
eine Mehrzahl von Wellenlängenmultiplexern
(271 bis 274), die an jedem der Eingangsports
IP[1], IP[2], IP[3], ... IP[J] des Jx1 Wellenlängen-
bandmultiplexers vorgesehen sind, und die zwei
oder mehr Eingangsports (271-11 bis 271-14,
272-11 bis 272-14, 273-11 bis 273-14, 274-11
bis 274-14) und einen Ausgangsport (271-21,
272-21, 273-21, 274-21) haben, wobei die Aus-
gangsports mit den Eingangsports des Jx1 Wel-
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lenlängenbandmultiplexers verbunden sind;
und
eine Mehrzahl von optischen Sendern (2711-1
bis 2711-4, 2712-1 bis 2712-4, 2713-1 bis
2713-4, 2714-1 bis 2714-4), die mit den Ein-
gangsports der Wellenlängenmultiplexer ver-
bunden sind, und die Licht mit Wellenlängen
emittieren, welche zu Wellenlängenbändern mit
zentralen Wellenlängen λBm � Wellenlängen-
bandbreite ∆λm gehören, und
wobei der Ausgangsport des Jx1 Wellenlängen-
bandmultiplexers über einen optischen Wellen-
leiter (250) mit den Vorrichtungseingangsports
der Wellenlängenroutingvorrichtung verbunden
ist.

3. Optisches Kommunikationsnetzwerksystem nach
Anspruch 1 oder Anspruch 2, wobei jeder der Kom-
munikationsknoten umfasst:

Einen 1xJ Wellenlängenbanddemultiplexer
(220), wobei J eine ganze Zahl größer oder
gleich 2 ist, der J Ausgangsports OP[1], OP[2],
OP[3], ... OP[J] (220-21 bis 220-24) sowie einen
einzelnen Eingangsport (220-11) hat, und der
an den J Ausgangsports optische Signale mit
Wellenlängen ausgibt, die zu den Wellenlän-
genbandbreiten gehören, welche an dem ein-
zelnen Eingangsport eingegeben werden mit
zentraler Wellenlänge λB1 � Wellenläncgen-
bandbreite ∆λ1, zentraler Wellenlänge λB2 �
Wellenlängenbandbreite ∆λ2, zentraler Wellen-
länge λB3 � Wellenlängenbandbreite ∆λ3, ... ,
zentraler Wellenlänge λBJ � Wellenlängen-
bandbreite ∆λJ, wobei λBm + ∆λm ≤ λBm+1 -
∆λm+1, wobei m eine ganze Zahl ist;
eine Mehrzahl von Wellenlängendemultiplexern
(281 bis 284), die an jedem der Ausgangsports
OP[1], OP[2], OP[3], ... OP[J] des 1xJ Wellen-
längendemultiplexers vorgesehen sind, von de-
nen jeder zwei oder mehr Ausgangsports
(281-21 bis 281-24, 282-21 bis 282-24, 283-21
bis 283-24, 284-21 bis 284-24) und einen ein-
zelnen Eingangsport (281-11, 282-11, 283-11,
284-11) hat und wobei der Eingangsport mit ei-
nem der Ausgangsports des 1xJ Wellenlängen-
banddemultiplexers verbunden ist; und
eine Mehrzahl von optischen Empfängern
(2811-1 bis 2811-4, 2812-1 bis 2812-4, 2813-1
bis 2813-4, 2814-1 bis 2814-4), die mit den Aus-
gangsports der Wellenlängendemultiplexer ver-
bunden sind, und
wobei der einzelne Eingangsport des 1xJ Wel-
lenlängenbanddemultiplexers über einen opti-
schen Wellenleiter (260) mit einem der Vorrich-
tungsausgangsports der Wellenlängenrouting-
vorrichtung verbunden ist.

4. Optisches Kommunikationsnetzwerk nach An-
spruch 1, wobei jeder der Kommunikationsknoten
umfasst:

Einen Jx1 Wellenlängenbandmultiplexer (230),
wobei J eine ganze Zahl größer oder gleich 2
ist, welcher J Eingangsports IP[1], IP[2], IP[3], ...
IP[J] (230-11 bis 230-14) und einen einzelnen
Ausgangsport (230-21) hat, und der an dem ein-
zelnen Ausgangsport optische Signale mit Wel-
lenlängen ausgibt, die zu den Wellenlängenbän-
dern mit zentraler Wellenlänge λB1 � Wellen-
längenbandbreite ∆λ1, zentraler Wellenlänge
λB2 � Wellenlängenbandbreite ∆λ2, zentraler
Wellenlänge λB3 � Wellenlängenbandbreite
∆λ3, ..., zentraler Wellenlänge λBJ � Wellenlän-
genbandbreite ∆λJ gehören, die an jeden der J
Eingangsports eingegeben werden, wobei λBm
+ ∆λm ≤ λBm+1 - ∆λm+1 für 1 ≤ m ≤ J-1, wobei m
eine ganze Zahl ist;
wenigstens einen mit einer wellenlängenein-
stellbaren optischen Lichtquelle integrierten op-
tischen Sender (400-1, 400-2), der mit einem
der Eingangsports IP[1], IP[2], JP[3], ... IP[J] des
Jx1 Wellenlängenbandmultiplexers verbunden
ist, der mit einer wellenlängeneinstellbaren op-
tischen Lichtquelle versehen ist, welche auf eine
Wellenlänge innerhalb eines Wellenlängen-
bands eingestellt werden kann, das zu dem ver-
bundenen Eingangsport gehört, und die Licht
mit der Wellenlänge ausgibt;
eine Mehrzahl von Wellenlängenmultiplexern
(271, 274), die an jedem der Eingangsports des
Jx1 Wellenlängenbandmultiplexers vorgese-
hen sind, außer an dem Eingangsport, mit dem
der mit einer wellenlängeneinstellbaren opti-
schen Lichtquelle integrierte optische Sender
verbunden ist, und die zwei oder mehr Ein-
gangsports (271-11 bis 271-14, 274-11 bis
274-14) sowie einen Ausgangsport (271-21,
274-21) haben, wobei der Ausgangsport mit ei-
nem der Eingangsports des Jx1 Wellenlängen-
bandmultiplexers verbunden ist;
eine Mehrzahl von optischen Sendern (2711-1
bis 2711-4, 2714-1 bis 2714-4), die mit den Ein-
gangsports des Wellenlängenmultiplexers ver-
bunden sind, und die Licht mit einer Wellenlänge
emittieren, welche zu einem Wellenlängenband
mit zentraler Wellenlänge λBm � Wellenfän-
genbandbreite ∆λm gehört;
einen 1xJ Wellenlängenbanddemultiplexer
(220), wobei J eine ganze Zahl größer oder
gleich 2 ist, der J Ausgangsports OP[1], OP[2],
OP[3], ... OP[J] (220-21 bis 220-24) sowie einen
einzelnen Eingangsport (220-11) hat und der an
den J Ausgangsports optische Signale mit Wel-
lenlängen ausgibt, die zu den Wellenlängen-
bandbreiten mit zentraler Wellenlänge λB1 �
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Wellenlängenbandbreite ∆λ1, zentrale Wellen-
länge λB2 � Wellenlängenbandbreite ∆λ2, zen-
traler Wellenlänge λB3 � Wellenlängenband-
breite ∆λ3, ..., zentraler Wellenlänge λBJ � Wel-
lenlängenbandbreite ∆λJ gehören, welche an
den einzelnen Eingangsport eingegeben wer-
den, wobei λBm + ∆λm ≤ λBm+1 - ∆λm+1 für 1 s
m ≤ J, wobei m eine ganze Zahl ist;
einen optischen Empfänger (500-1, 500-2), der
an denjenigen Ausgangsport von den Aus-
gangsports OP[1], OP[2], OP[3],... OP[J] des
1xJ Wellenlängenbanddemultiplexers verbun-
den ist, der zu dem Wellenlängenband gehört,
bei dem der mit einer wellenlängeneinstellbaren
optischen Lichtquelle integrierte optische Sen-
der vorgesehen ist, und der ein optisches Signal
der Wellenlänge empfängt, welche von dem mit
einer wellenlängeneinstellbaren optischen
Lichtquelle integrierten optischen Sender aus-
gegeben wird;
eine Mehrzahl von Wellenlängendemultiplexern
(281, 284), die an jedem der Ausgangsports des
1xJ Wellenlängenbanddemultiplexers vorgese-
hen sind, ausgenommen den Ausgangsport, mit
welchem der optische Empfänger verbunden
ist, und die zwei oder mehr Ausgangsports
(281-21 bis 281-24, 284-21 bis 284-24) sowie
einen einzelnen Eingangsport (281-11, 284-11)
haben, und wobei der Eingangsport mit einem
der Ausgangsports des 1xJ Wellenlängenband-
demultiplexers verbunden ist; und
eine Mehrzahl von optischen Empfängern
(2811-1 bis 2811-4, 2814-1 bis 2814-4), die mit
den Ausgangsports des Wellenlängendemulti-
plexers verbunden sind, und
wobei der einzelne Eingangsport des 1xJ Wel-
lenlängenbanddemultiplexers über einen opti-
schen Wellenleiter (260) mit einem der Vorrich-
tungsausgangsports der Wellenlängenrouting-
vorrichtung verbunden ist.

5. Optisches Kommunikationsnetzwerksystem nach
Anspruch 4, ferner umfassend eine Optikpfadmana-
gementeinrichtung (211-1 bis 211-4), die einen Op-
tikpfad zwischen zwei verschiedenen Kommunikati-
onsknoten steuert, und
wobei dann, wenn wenigstens eine Gruppe der mit
einer wellenlängeneinstellbaren optischen Licht-
quelle integrierten optischen Sender existiert, die bei
allen Kommunikationsknoten vorgesehen sind und
die optische Signale des gleichen Wellenlängen-
bands ausgeben, und wenn es K Wellenlängenbän-
der gibt, wobei K eine ganze Zahl größer oder gleich
2 ist, die zu den Eingangsports des Jx1 Wellenlän-
genbandmultiplexers gehören, die mit den mit einer
wellenlängeneinstellbaren optischen Lichtquelle in-
tegrierten optischen Sendern verbunden sind, die
Optikpfadmanagementeinrichtung wechselseitig

verschiedene Prioritätsrangfolgen von 1 bis K zu den
Wellenlängenbändern zuweist, die zu den Ein-
gangsports des Jx1 Wellenlängenbandmultiplexers
gehören, welche mit den mit einer wellenlängenein-
stellbaren optischen Lichtquelle integrierten opti-
schen Sendern verbunden sind, und wenn bei den
Wellenlängenbändern, die zu den Eingangsports
des Jx1 Wellenlängenbandmultiplexers gehören,
welche mit den mit einer wellenlängeneinstellbaren
optischen Lichtquelle integrierten optischen Sen-
dern verbunden sind, die Prioritätsrangfolge mit der
höchsten Nummer unter den Wellenlängenbändern,
für die optische Pfade zwischen dem x-ten Kommu-
nikationsknoten und dem y-ten Kommunikations-
knoten existieren, eine Zahl b ist, und die Prioritäts-
rangfolge mit der niedrigsten Nummer unter den
Wellenlängenbändern, für welche kein optischer
Pfad existiert, dessen Startpunkt der x-te Kommuni-
kationsknoten ist, kein optischer Pfad, dessen End-
punkt der x-te Kommunikationsknoten ist, kein opti-
scher Pfad, dessen Startpunkt der y-te Kommunika-
tionsknoten und kein optischer Pfad, dessen End-
punkt der y-te Kommunikationsknoten ist, eine Zahl
a ist, und wenn die Zahl a kleiner als die Zahl b ist,
die Optikpfadmanagementeinrichtung einen Optik-
pfad zwischen dem x-ten Kommunikationsknoten
und dem y-ten Kommunikationsknoten auf dem Wel-
lenlängenband der a-ten Prioritätsreihenfolge her-
stellt und danach EIN/AUS sowie eine Oszillations-
wellenlänge des mit einer wellenlängeneinstellbaren
optischen Lichtquelle integrierten optischen Sen-
ders derart steuert, dass der Optikpfad, der zwischen
dem x-ten Kommunikationsknoten und dem y-ten
Kommunikationsknoten auf dem Wellenlängenband
der b-ten Prioritätsrangfolge hergestellt worden war,
gelöscht wird.

6. Optisches Kommunikationsnetzwerksystem nach
Anspruch 5, ferner umfassend:

Eine Datenbank (3030), die einen Optikpfad für
jedes Wellenlängenband speichert;
eine erste Sucheinrichtung (3010), die dann,
wenn eine Notwendigkeit entstanden ist, neu ei-
nen Optikpfad zwischen einem xx-ten Kommu-
nikationsknoten und einem yy-ten Kommunika-
tionsknoten herzustellen, in der Datenbank in
der Reihenfolge von Daten entsprechend einem
Wellenlängenband, dessen Prioritätsrangfolge
die niedrigste ist, nach einem Wellenlängen-
band sucht, welches durch den xx-ten Kommu-
nikationsknoten und den yy-ten Kommunikati-
onsknoten nicht verwendet wird;
eine erste Sendeeinrichtung (3010), die der Op-
tikpfadmanagementeinrichtung einen Befehl
sendet zur Herstellung eines Optikpfads gemäß
dem Ergebnis der Suche durch die erste Such-
einrichtung;
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eine zweite Sucheinrichtung (3010), die dann,
wenn eine Notwendigkeit für einen Optikpfad,
der bereits zwischen einem xxx-ten Kommuni-
kationsknoten und einem yyy-ten Kommunika-
tionsknoten hergestellt worden ist, verschwin-
det, in der Datenbank in der Reihenfolge von
Daten entsprechend einem Wellenlängenband,
dessen Prioritätsrangfolge die höchste ist, nach
einem Wellenlängenband sucht, auf dem ein
Optikpfad zwischen dem xxx-ten Kommunikati-
onsknoten und dem yyy-ten Kommunikations-
knoten hergestellt ist;
eine zweite Sendeeinrichtung (3010), die der
Optikpfadmanagementeinrichtung einen Befehl
zum Löschen eines Optikpfads gemäß dem Er-
gebnis der Suche durch die zweite Sucheinrich-
tung sendet;
eine Extraktionseinrichtung (3010), die in der
Datenbank die Zahl b der höchsten Prioritäts-
rangfolge aus den Wellenlängenbändern sucht,
auf denen Optikpfade zwischen dem x-ten Kom-
munikationsknoten und dem y-ten Kommunika-
tionsknoten hergestellt sind, sowie die Zahl a
der niedrigsten Prioritätsrangfolge aus den Wel-
lenlängenbändern, auf denen kein Optikpfad
existiert, dessen Startpunkt der x-te Kommuni-
kationsknoten ist, kein Optikpfad, dessen End-
punkt der x-te Kommunikationsknoten ist, kein
Optikpfad, dessen Startpunkt der y-te Kommu-
nikationsknoten ist und kein Optikpfad, dessen
Endpunkt der y-te Kommunikationsknoten ist,
für alle Kombinationen von x und y in einer vor-
bestimmten Reihenfolge, und die Kombinatio-
nen von x, y, a und b extrahiert, für die die Zahl
a kleiner als die Zahl b ist;
eine dritte Sendeeinrichtung (3010), die dann,
wenn eine anwendbare Kombination existiert,
der Optikpfadmanagementeinrichtung einen
Befehl sendet zur Herstellung eines Optikpfads
unter Verwendung des a-ten Wellenlängen-
bands zwischen dem x-ten Kommunikations-
knoten und dem y-ten Kommunikationsknoten,
und danach der Optikpfadmanagementeinrich-
tung einen Befehl zur Löschung eines Optik-
pfads sendet, der das b-te Wellenlängenband
zwischen dem x-ten Kommunikationsknoten
und dem y-ten Kommunikationsknoten verwen-
det; und
eine Datenbank-Update-Einrichtung (3010), die
einen neu hergestellten Optikpfad in der Daten-
bank speichert und einen gelöschten Optikpfad
aus der Datenbank löscht.

7. Optisches Kommunikationsnetzwerksystem nach
Anspruch 1, wobei die KxK Wellenleiterfeldgitter zy-
klische Wellenlängeneigenschaften haben.

8. Wellenlängenroutingvorrichtung (210), die bei ei-

nem optischen Kommunikationsnetzwerksystem
vorgesehen ist, umfassend eine Mehrzahl von Kom-
munikationsknoten (200-1 bis 200-4) und eine opti-
sche Übertragungsleitung (250-1 bis 250-4, 260-1
bis 260-4), die einen Kommunikationspfad bildet,
verbunden mit den Kommunikationsknoten durch
die optische Übertragungsleitung, und die Kommu-
nikation zwischen den Kommunikationsknoten ba-
sierend auf einer Routensteuerung gemäß der Wel-
lenlänge eines optischen Signals herstellt, wobei die
Wellenlängenroutingvorrichtung dadurch gekenn-
zeichnet ist, dass sie umfasst:

N Vorrichtungseingangsports (210-11 bis
210-14), wobei N eine ganze Zahl größer oder
gleich 2 ist, die über die optische Übertragungs-
leitung mit den Kommunikationsknoten verbun-
den sind;
N Vorrichtungsausgangsports (210-21 bis
210-24), die über die optische Übertragungslei-
tung mit den Kommunikationsknoten verbunden
sind;
eine Mehrzahl von Wellenlängenbanddemulti-
plexern (220-1 bis 220-4), die an jedem der N
Vorrichtungseingangsports vorgesehen sind,
und die jeweils einen einzigen Eingangsport
(221) und eine Mehrzahl von Ausgangsports
(222-1 bis 222-4) haben, und wobei der Ein-
gangsport mit einem der Vorrichtungseingangs-
ports verbunden ist;
eine Mehrzahl von Wellenlängenbandmultiple-
xern (230-1 bis 230-4), die an jedem der N Vor-
richtungsausgangsports vorgesehen sind, und
die jeweils eine Mehrzahl von Eingangsports
(231-1 bis 231-4) und einen einzelnen Aus-
gangsport (232) haben, und wobei der Aus-
gangsport mit einem der Vorrichtungsaus-
gangsports verbunden ist; und
R KxK Wellenleiterfeldgitter (241 bis 244), wobei
R eine ganze Zahl größer oder gleich J ist und
wobei J eine ganze Zahl größer oder gleich 2
ist, die K Eingangsports (2411-1 bis 2411-4,
2421-1 bis 2421-4, 2431-1 bis 2431-4, 2441-1
bis 2441-4) sowie K Ausgangsports (2412-1 bis
2412-4, 2422-1 bis 2422-4, 2432-1 bis 2432-4,
2442-1 bis 2442-4) haben, wobei K eine ganze
Zahl ist, welche K ≥ N erfüllt, die Wellenlängen-
routingeigenschaften haben, bei denen opti-
sche Signale mit verschiedenen Wellenlängen,
die an einem Eingangsport eingegeben werden,
abhängig von den Wellenlängen der eingege-
benen optischen Signale an verschiedenen
Ausgangsports ausgegeben werden, und bei
denen optische Signale mit verschiedenen Wel-
lenlängen, die von einem Ausgangsport ausge-
geben werden, optische Signale sind, die an ver-
schiedenen Eingangsports eingegeben wur-
den, und
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wobei die Wellenlängenbanddemultiplexer eine
Einrichtung umfassen, die eine Demultiplexie-
rung gemäß Wellenlängenband vornimmt bei ei-
nem wellenlängenmultiplexierten Signal, in wel-
chem eine jeweils vorbestimmte Zahl von Wel-
lenlängen wellenlängenmultiplexiert wurden, für
jedes Wellenlängenband, das von den Kommu-
nikationsknoten übertragen wird, wobei Wellen-
längenband = zentrale Wellenlänge λBm � Wel-
lenlängenbandbreite ∆λm mit λBm + ∆λm ≤
λBm+1 - ∆λm+1, wobei 1 ≤ m ≤ R-1, wobei m eine
ganze Zahl ist, und die Ergebnisse an verschie-
denen Ausgangsports ausgibt,
wobei die Wellenlängenbandmultiplexer eine
Einrichtung umfassen, die eine Multiplexierung
bei optischen Signalen vornimmt, die von der
Mehrzahl von Eingangsports eingegeben wur-
den, für jedes Wellenlängenband, und die ein
wellenlängenmultiplexiertes Signal am Aus-
gangsport ausgibt, bei dem eine vorbestimmte
Zahl von Wellenlängen wellenlängenmultiple-
xiert wurde,
wobei die KxK Wellenleiterfeldgitter mit einer
Wellenlängenroutingeigenschaft vorgesehen
sind für jedes Wellenlängenband mit zentraler
Wellenlänge λB1 � Wellenlängenbandbreite
∆λ1, zentrale Wellenlänge λB2 � Wellenlängen-
bandbreite ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), zentrale
Wellenlänge λB3 � Wellenlängenbandbreite
∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ..., zentrale Wel-
lenlänge λBR � Wellenlängenbandbreite ∆λR
(λBR-1 + ∆λR-1 < λBR - ∆λR),
wobei die Ausgangsports der Wellenlängen-
banddemultiplexer, die jeweils mit den N Vor-
richtungseingangsports verbunden sind, eins-
zu-eins mit den Eingangsports der KxK Wellen-
leiterfeldgitter verbunden sind, die Wellenlän-
genroutingeigenschaften bei den Wellenlän-
genbändern der optischen Signale haben, wel-
che von den Ausgangsports der Wellenlängen-
banddemultiplexer ausgegeben werden, und
wobei die Ausgangsports der KxK Wellenleiter-
feldgitter eins-zu-eins mit den Eingangsports ei-
nes der Mehrzahl von Wellenlängenbandmulti-
plexern verbunden sind, der optische Signale
mit Wellenlängen multiplexieren kann, welche
zu den Wellenlängenbändern der optischen Si-
gnale gehören, die von den Ausgangsports der
KxK Wellenleiterfeldgitter ausgegeben werden.

9. Optikpfadmanagementvorrichtung (211-1 bis
211-4), die einen Optikpfad zwischen zwei verschie-
denen Kommunikationsknoten in einem optischen
Kommunikationsnetzwerksystem steuert, das eine
Mehrzahl von Kommunikationsknoten (200-1 bis
200-4) umfasst, eine Wellenlängenroutingvorrich-
tung (210), welche Kommunikation zwischen den
Kommunikationsknoten basierend auf einer Routen-

steuerung gemäß der Wellenlänge eines optischen
Signals herstellt, sowie eine optische Übertragungs-
leitung (250-1 bis 250-4, 260-1 bis 260-4), die einen
Kommunikationspfad bildet, welcher die Kommuni-
kationsknoten und die Wellenlängenroutingvorrich-
tung verbindet, dadurch gekennzeichnet, dass
die Wellenlängenroutingvorrichtung umfasst:

N Vorrichtungseingangsports (210-11 bis
210-14), wobei N eine ganze Zahl größer oder
gleich 2 ist, die über die optische Übertragungs-
leitung mit den Kommunikationsknoten verbun-
den sind;
N Vorrichtungsausgangsports (210-21 bis
210-24), die über die optische Übertragungslei-
tung mit den Kommunikationsknoten verbunden
sind;
eine Mehrzahl von Wellenlängenbanddemulti-
plexern (220-1 bis 220-4), die an jedem der N
Vorrichtungseingangsports vorgesehen sind,
und die jeweils einen einzigen Eingangsport
(221) und eine Mehrzahl von Ausgangsports
(222-1 bis 222-4) haben, und wobei der Ein-
gangsport mit einem der Vorrichtungseingangs-
ports verbunden ist;
eine Mehrzahl von Wellenlängenbandmultiple-
xern (230-1 bis 230-4), die an jedem der N Vor-
richtungsausgangsports vorgesehen sind, und
die jeweils eine Mehrzahl von Eingangsports
(231-1 bis 231-4) und einen einzelnen Aus-
gangsport (232) haben, und wobei der Aus-
gangsport mit einem der Vorrichtungsaus-
gangsports verbunden ist; und
R KxK Wellenleiterfeldgitter (241 bis 244), wobei
R eine ganze Zahl größer oder gleich J ist und
wobei J eine ganze Zahl größer oder gleich 2
ist, die K Eingangsports (2411-1 bis 2411-4,
2421-1 bis 2421-4, 2431-1 bis 2431-4, 2441-1
bis 2441-4) sowie K Ausgangsports (2412-1 bis
2412-4, 2422-1 bis 2422-4, 2432-1 bis 2432-4,
2442-1 bis 2442-4) haben, wobei K eine ganze
Zahl ist, welche K ≥ N erfüllt, die Wellenlängen-
routingeigenschaften haben, bei denen opti-
sche Signale mit verschiedenen Wellenlängen,
die an einem Eingangsport eingegeben werden,
abhängig von den Wellenlängen der eingege-
benen optischen Signale an verschiedenen
Ausgangsports ausgegeben werden, und bei
denen optische Signale mit verschiedenen Wel-
lenlängen, die von einem Ausgangsport ausge-
geben werden, optische Signale sind, die an ver-
schiedenen Eingangsports eingegeben wur-
den, und
wobei die Wellenlängenbanddemultiplexer eine
Einrichtung umfassen, die eine Demultiplexie-
rung gemäß Wellenlängenband vornimmt bei ei-
nem wellenlängenmultiplexierten Signal, in wel-
chem eine jeweils vorbestimmte Zahl von Wel-
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lenlängen wellenlängenmultiplexiert wurden, für
jedes Wellenlängenband, das von den Kommu-
nikationsknoten übertragen wird, wobei Wellen-
längenband = zentrale Wellenlänge λBm � Wel-
lenlängenbandbreite ∆λm mit λBm + ∆λm ≤
λBm+1 - ∆λm+1, wobei 1 ≤ m ≤ R-1, wobei m eine
ganze Zahl ist, und die Ergebnisse an verschie-
denen Ausgangsports ausgibt,
wobei die Wellenlängenbandmultiplexer eine
Einrichtung umfassen, die eine Multiplexierung
bei optischen Signalen vornimmt, die von der
Mehrzahl von Eingangsports eingegeben wur-
den, für jedes Wellenlängenband, und die ein
wellenlängenmultiplexiertes Signal am Aus-
gangsport ausgibt, bei dem eine vorbestimmte
Zahl von Wellenlängen wellenlängenmultiple-
xiert wurde,
wobei die KxK Wellenleiterfeldgitter mit einer
Wellenlängenroutingeigenschaft vorgesehen
sind für jedes Wellenlängenband mit zentraler
Wellenlänge λB1 � Wellenlängenbandbreite
∆λ1, zentrale Wellenlänge λB2 � Wellenlängen-
bandbreite ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), zentrale
Wellenlänge λB3 � Wellenlängenbandbreite
∆λ3 (λB2 + ∆λ2 < ∆λ3), ... , zentrale Wellenlänge
λBR � Wellenlängenbandbreite ∆λR (λBR-1 +
∆λR-1 < λBR - ∆λR),
wobei die Ausgangsports der Wellenlängen-
banddemultiplexer, die jeweils mit den N Vor-
richtungseingangsports verbunden sind, eins-
zu-eins mit den Eingangsports der KxK Wellen-
leiterfeldgitter verbunden sind, die Wellenlän-
genroutingeigenschaften bei den Wellenlän-
genbändern der optischen Signale haben, wel-
che von den Ausgangsports der Wellenlängen-
banddemultiplexer ausgegeben werden, und
wobei die Ausgangsports der KxK Wellenleiter-
feldgitter eins-zu-eins mit den Eingangsports ei-
nes der Mehrzahl von Wellenlängenbandmulti-
plexern verbunden sind, der optische Signale
mit Wellenlängen multiplexieren kann, welche
zu den Wellenlängenbändern der optischen Si-
gnale gehören, die von den Ausgangsports der
KxK Wellenleiterfeldgitter ausgegeben werden,
und
jeder der Kommunikationsknoten umfasst:

Einen Jx1 Wellenlängenbandmultiplexer (230), wo-
bei J eine ganze Zahl größer oder gleich 2 ist, wel-
cher J Eingangsports IP[1], IP[2], IP[3], ... IP[J]
(230-11 bis 230-14) und einen einzelnen Ausgangs-
port (230-21) hat, und der an dem einzelnen Aus-
gangsport optische Signale mit Wellenlängen aus-
gibt, die zu den Wellenlängenbändern mit zentraler
Wellenlänge λB1 � Wellenlängenbandbreite ∆λ1,
zentraler Wellenlänge λB2 � Wellenlängenband-
breite ∆λ2, zentraler Wellenlänge λB3 � Wellenlän-
genbandbreite ∆λ3, ... , zentraler Wellenlänge λBJ

� Wellenlängenbandbreite ∆λJ gehören, die an je-
den der J Eingangsports eingegeben werden, wobei
λBm + ∆λm ≤ λBm+1 - ∆λm+1 für 1 ≤ m ≤ J-1, wobei
m eine ganze Zahl ist;
wenigstens einen mit einer wellenlängeneinstellba-
ren optischen Lichtquelle integrierten optischen
Sender (400-1, 400-2), der mit einem der Eingangs-
ports IP[1], IP[2], IP[3], ... IP[J] des Jx1 Wellenlän-
genbandmultiplexers verbunden ist, der mit einer
wellenlängeneinstellbaren optischen Lichtquelle
versehen ist, welche auf eine Wellenlänge innerhalb
eines Wellenlängenbands eingestellt werden kann,
das zu dem verbundenen Eingangsport gehört, und
die Licht mit der Wellenlängen ausgibt;
eine Mehrzahl von Wellenlängenmultiplexern (271,
274), die an jedem der Eingangsports des Jx1 Wel-
lenlängenbandmultiplexers vorgesehen sind, außer
an dem Eingangsport, mit dem der mit einer wellen-
längeneinstellbaren optischen Lichtquelle integrier-
te optische Sender verbunden ist, und die zwei oder
mehr Eingangsports (271-11 bis 271-14, 274-11 bis
274-14) sowie einen Ausgangsport (271-21, 274-21)
haben, wobei der Ausgangsport mit einem der Ein-
gangsports des Jx1 Wellenlängenbandmultiplexers
verbunden ist;
eine Mehrzahl von optischen Sendern (2711-1 bis
2711-4, 2714-1 bis 2714-4), die mit den Eingangs-
ports des Wellenlängenmultiplexers verbunden
sind, und die Licht mit einer Wellenlänge emittieren,
welche zu einem Wellenlängenband mit zentraler
Wellenlänge λBm � Wellenlängenbandbreite ∆λm
gehört;
einen 1xJ Wellenlängenbanddemultiplexer (220),
wobei J eine ganze Zahl größer oder gleich 2 ist, der
J Ausgangsports OP[1], OP[2], OP[3], ... OP[J]
(220-21 bis 220-24) sowie einen einzelnen Ein-
gangsport (220-11) hat und der an den J Ausgangs-
ports optische Signale mit Wellenlängen ausgibt, die
zu den Wellenlängenbandbreiten mit zentraler Wel-
lenlänge λB1 � Wellenlängenbandbreite ∆λ1, zen-
trale Wellenlänge λB2 � Wellenlängenbandbreite
∆λ2, zentraler Wellenlänge λB3 � Wellenlängen-
bandbreite ∆λ3, ..., zentraler Wellenlänge λBJ �
Wellenlängenbandbreite ∆λJ gehören, welche an
den einzelnen Eingangsport eingegeben werden,
wobei λBm + ∆λm ≤ λBm+1 - ∆λm+1 für 1 ≤ m ≤ J,
wobei m eine ganze Zahl ist;
einen optischen Empfänger (500-1, 500-2), der an
denjenigen Ausgangsport von den Ausgangsports
OP[1], OP[2], OP[3],... OP[J] des 1xJ Wellenlängen-
banddemultiplexers verbunden ist, der zu dem Wel-
lenlängenband gehört, bei dem der mit einer wellen-
längeneinstellbaren optischen Lichtquelle integrier-
te optische Sender vorgesehen ist, und der ein op-
tisches Signal der Wellenlänge empfängt, welche
von dem mit einer wellenlängeneinstellbaren opti-
schen Lichtquelle integrierten optischen Sender
ausgegeben wird;
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eine Mehrzahl von Wellenlängendemultiplexern
(281, 284), die an jedem der Ausgangsports des 1xJ
Wellenlängenbanddemultiplexers vorgesehen sind,
ausgenommen den Ausgangsport, mit welchem der
optische Empfänger verbunden ist, und die zwei
oder mehr Ausgangsports (281-21 bis 281-24,
284-21 bis 284-24) sowie einen einzelnen Eingangs-
port (281-11, 284-11) haben, und wobei der Ein-
gangsport mit einem der Ausgangsports des 1xJ
Wellenlängenbanddemultiplexers verbunden ist;
und
eine Mehrzahl von optischen Empfängern (2811-1
bis 2811-4, 2814-1 bis 2814-4), die mit den Aus-
gangsports des Wellenlängendemultiplexers ver-
bunden sind, und
wobei der einzelne Eingangsport des 1xJ Wellen-
längenbanddemultiplexers über einen optischen
Wellenleiter (260) mit einem der Vorrichtungsaus-
gangsports der Wellenlängenroutingvorrichtung
verbunden ist, und
wobei die Optikpfadmanagementvorrichtung um-
fasst:

eine Einrichtung, die dann, wenn wenigstens ei-
ne Gruppe der mit einer wellenlängeneinstell-
baren optischen Lichtquelle integrierten opti-
schen Sender existiert, die bei allen Kommuni-
kationsknoten vorgesehen sind und die optische
Signale des gleichen Wellenlängenbands aus-
geben, und wenn es K Wellenlängenbänder
gibt, wobei K eine ganze Zahl größer oder gleich
2 ist, die zu den Eingangsports des Jx1 Wellen-
längenbandmultiplexers gehören, die mit den
mit einer wellenlängeneinstellbaren optischen
Lichtquelle integrierten optischen Sendern ver-
bunden sind, die Optikpfadmanagementeinrich-
tung wechselseitig verschiedene Prioritätsrang-
folgen von 1 bis K zu den Wellenlängenbändern
zuweist, die zu den Eingangsports des Jx1 Wel-
lenlängenbandmultiplexers gehören, welche
mit den mit einer wellenlängeneinstellbaren op-
tischen Lichtquelle integrierten optischen Sen-
dern verbunden sind;
eine Einrichtung, die erfasst, dass aus den Wel-
lenlängenbändern, die zu den Eingangsports
des Jx1 Wellenlängenbandmultiplexers gehö-
ren, welche mit den mit einer wellenlängenein-
stellbaren optischen Lichtquelle integrierten op-
tischen Sendern verbunden sind, die Prioritäts-
rangfolge mit der höchsten Nummer unter den
Wellenlängenbändern, für die optische Pfade
zwischen dem x-ten Kommunikationsknoten
und dem y-ten Kommunikationsknoten existie-
ren, eine Zahl b ist, und die Prioritätsrangfolge
mit der niedrigsten Nummer unter den Wellen-
längenbändern, die nicht verwendet werden für
einen optischen Pfad, dessen Startpunkt der x-
te Kommunikationsknoten ist, einen optischen

Pfad, dessen Endpunkt der x-te Kommunikati-
onsknoten ist, einen optischen Pfad, dessen
Startpunkt der y-te Kommunikationsknoten und
einen optischen Pfad, dessen Endpunkt der y-
te Kommunikationsknoten ist, eine Zahl a ist,
und wenn die Zahl a kleiner als die Zahl b ist; und
eine Einrichtung, die dann, wenn erfasst worden
ist, dass die Zahl a kleiner ist als die Zahl b,
einen Optikpfad zwischen dem x-ten Kommuni-
kationsknoten und dem y-ten Kommunikations-
knoten auf dem Wellenlängenband der a-ten
Prioritätsreihenfolge herstellt und danach
EIN/AUS sowie eine Oszillationswellenlänge
des mit einer wellenlängeneinstellbaren opti-
schen Lichtquelle integrierten optischen Sen-
ders derart steuert, dass der Optikpfad, der zwi-
schen dem x-ten Kommunikationsknoten und
dem y-ten Kommunikationsknoten auf dem Wel-
lenlängenband der b-ten Prioritätsrangfolge
hergestellt worden war, gelöscht wird.

10. Optikpfadmanagementverfahren (211-1 bis 211-4),
welches einen Optikpfad zwischen zwei verschiede-
nen Kommunikationsknoten in einem optischen
Kommunikationsnetzwerksystem steuert, das eine
Mehrzahl von Kommunikationsknoten (200-1 bis
200-4) umfasst, eine Wellenlängenroutingvorrich-
tung (210), welche Kommunikation zwischen den
Kommunikationsknoten basierend auf einer Routen-
steuerung gemäß der Wellenlänge eines optischen
Signals herstellt, sowie eine optische Übertragungs-
leitung (250-1 bis 250-4, 260-1 bis 260-4), die einen
Kommunikationspfad bildet, welcher die Kommuni-
kationsknoten und die Wellenlängenroutingvorrich-
tung verbindet, dadurch gekennzeichnet, dass
die Wellenlängenroutingvorrichtung umfasst:

N Vorrichtungseingangsports (210-11 bis
210-14), wobei N eine ganze Zahl größer oder
gleich 2 ist, die über die optische Übertragungs-
leitung mit den Kommunikationsknoten verbun-
den sind;
N Vorrichtungsausgangsports (210-21 bis
210-24), die über die optische Übertragungslei-
tung mit den Kommunikationsknoten verbunden
sind;
eine Mehrzahl von Wellenlängenbanddemulti-
plexern (220-1 bis 220-4), die an jedem der N
Vorrichtungseingangsports vorgesehen sind,
und die jeweils einen einzigen Eingangsport
(221) und eine Mehrzahl von Ausgangsports
(222-1 bis 222-4) haben, und wobei der Ein-
gangsport mit einem der Vorrichtungseingangs-
ports verbunden ist;
eine Mehrzahl von Wellenlängenbandmultiple-
xern (230-1 bis 230-4), die an jedem der N Vor-
richtungsausgangsports vorgesehen sind, und
die jeweils eine Mehrzahl von Eingangsports
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(231-1 bis 231-4) und einen einzelnen Aus-
gangsport (232) haben, und wobei der Aus-
gangsport mit einem der Vorrichtungsaus-
gangsports verbunden ist; und
R KxK Wellenleiterfeldgitter (241 bis 244), wobei
R eine ganze Zahl größer oder gleich J ist und
wobei J eine ganze Zahl größer oder gleich 2
ist, die K Eingangsports (2411-1 bis 2411-4,
2421-1 bis 2421-4, 2431-1 bis 2431-4, 2441-1
bis 2441-4) sowie K Ausgangsports (2412-1 bis
2412-4, 2422-1 bis 2422-4, 2432-1 bis 2432-4,
2442-1 bis 2442-4) haben, wobei K eine ganze
Zahl ist, welche K ≥ N erfüllt, die Wellenlängen-
routingeigenschaften haben, bei denen opti-
sche Signale mit verschiedenen Wellenlängen,
die an einem Eingangsport eingegeben werden,
abhängig von den Wellenlängen der eingege-
benen optischen Signale an verschiedenen
Ausgangsports ausgegeben werden, und bei
denen optische Signale mit verschiedenen Wel-
lenlängen, die von einem Ausgangsport ausge-
geben werden, optische Signale sind, die an ver-
schiedenen Eingangsports eingegeben wur-
den, und
wobei die Wellenlängenbanddemultiplexer eine
Einrichtung umfassen, die eine Demultiplexie-
rung gemäß Wellenlängenband vornimmt bei ei-
nem wellenlängenmultiplexierten Signal, in wel-
chem eine jeweils vorbestimmte Zahl von Wel-
lenlängen wellenlängenmultiplexiert wurden, für
jedes Wellenlängenband, das von den Kommu-
nikationsknoten übertragen wird, wobei Wellen-
längenband = zentrale Wellenlänge λBm � Wel-
lenlängenbandbreite ∆λm mit λBm + ∆λm ≤
λBm+1 - ∆λm+1, wobei 1 ≤ m ≤ R-1, wobei m eine
ganze Zahl ist, und die Ergebnisse an verschie-
denen Ausgangsports ausgibt,
wobei die Wellenlängenbandmultiplexer eine
Einrichtung umfassen, die eine Multiplexierung
bei optischen Signalen vornimmt, die von der
Mehrzahl von Eingangsports eingegeben wur-
den, für jedes Wellenlängenband, und die ein
wellenlängenmultiplexiertes Signal am Aus-
gangsport ausgibt, bei dem eine vorbestimmte
Zahl von Wellenlängen wellenlängenmultiple-
xiert wurde,
wobei die KxK Wellenleiterfeldgitter mit einer
Wellenlängenroutingeigenschaft vorgesehen
sind für jedes Wellenlängenband mit zentraler
Wellenlänge λB1 � Wellenlängenbandbreite
∆λ1, zentrale Wellenlänge λB2 � Wellenlängen-
bandbreite ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), zentrale
Wellenlänge λB3 � Wellenlängenbandbreite
∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ..., zentrale Wel-
lenlänge λBR � Wellenlängenbandbreite ∆λR
(λBR-1 + ∆λR-1 < λBR - ∆λR),
wobei die Ausgangsports der Wellenlängen-
banddemultiplexer, die jeweils mit den N Vor-

richtungseingangsports verbunden sind, eins-
zu-eins mit den Eingangsports der KxK Wellen-
leiterfeldgitter verbunden sind, die Wellenlän-
genroutingeigenschaften bei den Wellenlän-
genbändern der optischen Signale haben, wel-
che von den Ausgangsports der Wellenlängen-
banddemultiplexer ausgegeben werden, und
wobei die Ausgangsports der KxK Wellenleiter-
feldgitter eins-zu-eins mit den Eingangsports ei-
nes der Mehrzahl von Wellenlängenbandmulti-
plexern verbunden sind, der optische Signale
mit Wellenlängen multiplexieren kann, welche
zu den Wellenlängenbändern der optischen Si-
gnale gehören, die von den Ausgangsports der
KxK Wellenleiterfeldgitter ausgegeben werden,
und
jeder der Kommunikationsknoten umfasst:

Einen Jx1 Wellenlängenbandmultiplexer (230), wo-
bei J eine ganze Zahl größer oder gleich 2 ist, wel-
cher J Eingangsports IP[1], IP[2], IP[3], ... IP[J]
(230-11 bis 230-14) und einen einzelnen Ausgangs-
port (230-21) hat, und der an dem einzelnen Aus-
gangsport optische Signale mit Wellenlängen aus-
gibt, die zu den Wellenlängenbändern mit zentraler
Wellenlänge λB1 � Wellenlängenbandbreite ∆λ1,
zentraler Wellenlänge λB2 � Wellenlängenband-
breite ∆λ2, zentraler Wellenlänge λB3 � Wellenlän-
genbandbreite ∆λ3, ..., zentraler Wellenlänge λBJ �
Wellenlängenbandbreite ∆λJ gehören, die an jeden
der J Eingangsports eingegeben werden, wobei λBm
+∆λm ≤ λBm+1 -∆λm+1 für 1 ≤ m ≤ J-1, wobei m eine
ganze Zahl ist;
wenigstens einen mit einer wellenlängeneinstellba-
ren optischen Lichtquelle integrierten optischen
Sender (400-1, 400-2), der mit einem der Eingangs-
ports IP[1], IP[2], IP[3], ... IP[J] des Jx1 Wellenlän-
genbandmultiplexers verbunden ist, der mit einer
wellenlängeneinstellbaren optischen Lichtquelle
versehen ist, welche auf eine Wellenlänge innerhalb
eines Wellenlängenbands eingestellt werden kann,
das zu dem verbundenen Eingangsport gehört, und
die Licht mit der Wellenlängen ausgibt;
eine Mehrzahl von Wellenlängenmultiplexern (271,
274), die an jedem der Eingangsports des Jx1 Wel-
lenlängenbandmultiplexers vorgesehen sind, außer
an dem Eingangsport, mit dem der mit einer wellen-
längeneinstellbaren optischen Lichtquelle integrier-
te optische Sender verbunden ist, und die zwei oder
mehr Eingangsports (271-11 bis 271-14, 274-11 bis
274-14) sowie einen Ausgangsport (271-21, 274-21)
haben, wobei der Ausgangsport mit einem der Ein-
gangsports des Jx1 Wellenlängenbandmultiplexers
verbunden ist;
eine Mehrzahl von optischen Sendern (2711-1 bis
2711-4, 2714-1 bis 2714-4), die mit den Eingangs-
ports des Wellenlängenmultiplexers verbunden
sind, und die Licht mit einer Wellenlänge emittieren,
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weiche zu einem Wellenlängenband mit zentraler
Wellenlänge λBm� Wellenlängenbandbreite ∆λm
gehört;
einen 1xJ Wellenlängenbanddemultiplexer (220),
wobei J eine ganze Zahl größer oder gleich 2 ist, der
J Ausgangsports OP[1], OP[2], OP[3], ... OP[J]
(220-21 bis 220-24) sowie einen einzelnen Ein-
gangsport (220-11) hat und der an den J Ausgangs-
ports optische Signale mit Wellenlängen ausgibt, die
zu den Wellenlängenbandbreiten mit zentraler Wel-
lenlänge λB1 � Wellenlängenbandbreite ∆λ1, zen-
trale Wellenlänge λB2 � Wellenlängenbandbreite
∆λ2, zentraler Wellenlänge λB3 � Wellenlängen-
bandbreite ∆λ3, ... , zentraler Wellenlänge λBJ �
Wellenlängenbandbreite ∆λJ gehören, welche an
den einzelnen Eingangsport eingegeben werden,
wobei λBm + ∆λm ≤ λBm+1 -∆λm+1 für 1 ≤ m ≤ J, wobei
m eine ganze Zahl ist;
einen optischen Empfänger (500-1, 500-2), der an
denjenigen Ausgangsport von den Ausgangsports
OP[1], OP[2], OP[3],... OP[J] des 1xJ Wellenlängen-
banddemultiplexers verbunden ist, der zu dem Wel-
lenlängenband gehört, bei dem der mit einer wellen-
längeneinstellbaren optischen Lichtquelle integrier-
te optische Sender vorgesehen ist, und der ein op-
tisches Signal der Wellenlänge empfängt, welche
von dem mit einer wellenlängeneinstellbaren opti-
schen Lichtquelle integrierten optischen Sender
ausgegeben wird;
eine Mehrzahl von Wellenlängendemultiplexern
(281, 284), die an jedem der Ausgangsports des 1xJ
Wellenlängenbanddemultiplexers vorgesehen sind,
ausgenommen den Ausgangsport, mit welchem der
optische Empfänger verbunden ist, und die zwei
oder mehr Ausgangsports (281-21 bis 281-24,
284-21 bis 284-24) sowie einen einzelnen Eingangs-
port (281-11, 284-11) haben, und wobei der Ein-
gangsport mit einem der Ausgangsports des 1xJ
Wellenlängenbanddemultiplexers verbunden ist;
und
eine Mehrzahl von optischen Empfängern (2811-1
bis 2811-4, 2814-1 bis 2814-4), die mit den Aus-
gangsports des Wellenlängendemultiplexers ver-
bunden sind, und
wobei der einzelne Eingangsport des 1xJ Wellen-
längenbanddemultiplexers über einen optischen
Wellenleiter (260) mit einem der Vorrichtungsaus-
gangsports der Wellenlängenroutingvorrichtung
verbunden ist, und
wobei das Optikpfadmanagementverfahren um-
fasst:

einen Schritt, bei dem dann, wenn wenigstens
eine Gruppe der mit einer wellenlängeneinstell-
baren optischen Lichtquelle integrierten opti-
schen Sender existiert, die bei allen Kommuni-
kationsknoten vorgesehen sind und die optische
Signale des gleichen Wellenlängenbands aus-

geben, und wenn es K Wellenlängenbänder
gibt, wobei K eine ganze Zahl größer oder gleich
2 ist, die zu den Eingangsports des Jx1 Wellen-
längenbandmultiplexers gehören, die mit den
mit einer wellenlängeneinstellbaren optischen
Lichtquelle integrierten optischen Sendern ver-
bunden sind, die Optikpfadmanagementeinrich-
tung wechselseitig verschiedene Prioritätsrang-
folgen von 1 bis K zu den Wellenlängenbändern
zuweist, die zu den Eingangsports des Jx1 Wel-
lenlängenbandmultiplexers gehören, welche
mit den mit einer wellenlängeneinstellbaren op-
tischen Lichtquelle integrierten optischen Sen-
dern verbunden sind;
einen Schritt, bei dem dann, wenn aus den Wel-
lenlängenbändern, die zu den Eingangsports
des Jx1 Wellenlängenbandmultiplexers gehö-
ren, welche mit den mit einer wellenlängenein-
stellbaren optischen Lichtquelle integrierten op-
tischen Sendern verbunden sind, die Prioritäts-
rangfolge mit der höchsten Nummer unter den
Weilenlängenbändern, für die ein optischer Pfad
zwischen dem x-ten Kommunikationsknoten
und dem y-ten Kommunikationsknoten existiert,
eine Zahl b ist, und die Prioritätsrangfolge mit
der niedrigsten Nummer unter den Wellenlän-
genbändern, für welche kein optischer Pfad exi-
stiert, dessen Startpunkt der x-te Kommunikati-
onsknoten ist, kein optischer Pfad, dessen End-
punkt der x-te Kommunikationsknoten ist, kein
optischer Pfad, dessen Startpunkt der y-te Kom-
munikationsknoten und kein optischer Pfad,
dessen Endpunkt der y-te Kommunikationskno-
ten ist, eine Zahl a ist, und wenn die Zahl a klei-
ner als die Zahl b ist, EIN/AUS sowie eine Os-
zillationswellenlänge des mit einer wellenlän-
geneinstellbaren optischen Lichtquelle inte-
grierten optischen Senders derart steuert, dass
ein Optikpfad zwischen dem x-ten Kommunika-
tionsknoten und dem y-ten Kommunikations-
knoten auf dem Wellenlängenband der a-ten
Prioritätsrangfolge hergestellt wird; und
einen Schritt zum Herstellen eines Optikpfads
zwischen dem x-ten Kommunikationsknoten
und dem y-ten Kommunikationsknoten auf dem
Wellenlängenband der a-ten Prioritätsreihenfol-
ge und danach Steuern von EIN/AUS sowie der
Oszillationswellenlänge des mit einer wellenlän-
geneinstellbaren optischen Lichtquelle inte-
grierten optischen Senders derart, dass der Op-
tikpfad, der zwischen dem x-ten Kommunikati-
onsknoten und dem y-ten Kommunikationskno-
ten auf dem Wellenlängenband der b-ten Prio-
ritätsrangfolge hergestellt worden war, gelöscht
wird.

11. Optikpfadmanagementprogramm, das einen Com-
puter dazu veranlasst, die Schritte des Optikpfad-
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managementverfahrens nach Anspruch 10 durchzu-
führen.

12. Speichermedium, das von einem Computer gelesen
werden kann, auf dem das Optikpfadmanagement-
programm nach Anspruch 11 gespeichert ist.

Revendications

1. Système de réseau de communication optique
comprenant :

une pluralité de noeuds de communication
(200-1 à 200-4) ;
un dispositif de routage de longueur d’onde
(210) qui établit une communication entre les
noeuds de communication sur la base d’un con-
trôle de route selon la longueur d’onde d’un si-
gnal optique ; et
une ligne de transmission optique (250-1 à
250-4, 260-1 à 260-4) qui forme un trajet de com-
munication qui connecte les noeuds de commu-
nication et le dispositif de routage de longueur
d’onde,
dans lequel le système de réseau de communi-
cation optique est caractérisé en ce que
le dispositif de routage de longueur d’onde
comprend :

N ports d’entrée de dispositif (210-11 à
210-14), où N est un entier supérieur ou
égal à 2, qui sont connectés via la ligne de
transmission optique aux noeuds de
communication ;
N ports de sortie de dispositif (210-21 à
210-24) qui sont connectés via la ligne de
transmission optique aux noeuds de
communication ;
une pluralité de démultiplexeurs de bande
de longueur d’onde (220-1 à 220-4) qui sont
fournis à chacun des N ports d’entrée de
dispositif, et chacun a un seul port d’entrée
(221) et une pluralité de ports de sortie
(222-1 à 222-4), et le port d’entrée est con-
necté à l’un des ports d’entrée de dispositif ;
une pluralité de multiplexeurs de bande de
longueur d’onde (230-1 à 230-4) qui sont
fournis à chacun des N ports de sortie de
dispositif, et chacun a une pluralité de ports
d’entrée (231-1 à 231-4) et un seul port de
sortie (232), et le port de sortie est connecté
à l’un des ports de sortie de dispositif ; et
R réseaux sélectifs planaires KxK (241 à
244), où R est un entier supérieur ou égal
à J et J est un entier supérieur ou égal à 2,
qui ont K ports d’entrée (2411-1 à 2411-4,
2421-1 à 2421-4, 2431-1 à 2431-4, 2441-1

à 2441-4) et K ports de sortie (2412-1 à
2412-4, 2422-1 à 2422-4, 2432-1 à 2432-4,
2442-1 à 2442-4), où K est un entier qui
satisfait à K ≥ N, qui ont des caractéristiques
de routage de longueur d’onde dans les-
quelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont entrés
dans un port d’entrée sont sortis au niveau
de ports de sortie différents en fonction des
longueurs d’onde des signaux optiques en-
trés et dans lesquelles des signaux opti-
ques ayant des longueurs d’onde différen-
tes qui sont sortis d’un port de sortie sont
des signaux optiques qui ont été entrés
dans des ports d’entrée différents, et
dans lequel les démultiplexeurs de bande
de longueur d’onde comprennent un moyen
qui démultiplexe par bande de longueur
d’onde un signal multiplexé par répartition
en longueur d’onde dans lequel un nombre
prédéterminé respectif de longueurs d’onde
ont été multiplexées par répartition en lon-
gueur d’onde pour chaque bande de lon-
gueur d’onde qui est transmise depuis les
noeuds de communication, où la bande de
longueur d’onde = la longueur d’onde cen-
trale λBm � la largeur de bande de longueur
d’onde ∆λm, avec λBm + ∆λm ≤ λBm+1 -
∆λm+1, où 1 ≤ m ≤ R - 1, m étant un entier,
et sort les résultats au niveau de ports de
sortie différents,
les multiplexeurs de bande de longueur
d’onde comprennent un moyen qui multi-
plexe des signaux optiques qui ont été en-
trés depuis la pluralité de ports d’entrée
pour chaque bande de longueur d’onde et
qui sort un signal multiplexé par répartition
en longueur d’onde dans lequel un nombre
prédéterminé de longueurs d’onde ont été
multiplexées par répartition en longueur
d’onde au niveau du port de sortie,
les réseaux sélectifs planaires KxK sont
pourvus d’une caractéristique de routage
de longueur d’onde pour chaque bande de
longueur d’onde de longueur d’onde cen-
trale λB1 � largeur de bande de longueur
d’onde ∆λ1, longueur d’onde centrale λB2
� largeur de bande de longueur d’ onde ∆λ2
(λB1 + ∆λ1 < λB2 - ∆λ2), longueur d’onde
centrale λB3 � largeur de bande de lon-
gueur d’onde ∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ...,
longueur d’onde centrale λBR � largeur de
bande de longueur d’onde ∆λR (λBR-1 +
∆λR-1 < λBR - ∆λR),
les ports de sortie des démultiplexeurs de
bande de longueur d’onde qui sont connec-
tés respectivement aux N ports d’entrée de
dispositif sont connectés un à un aux ports
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d’entrée des réseaux sélectifs planaires
KxK qui ont des caractéristiques de routage
de longueur d’onde au niveau des bandes
de longueur d’onde des signaux optiques
qui sont sortis des ports de sortie des dé-
multiplexeurs de bande de longueur d’onde,
et
les ports de sortie des réseaux sélectifs pla-
naires KxK sont connectés un à un aux ports
d’entrée de l’un quelconque de la pluralité
de multiplexeurs de bande de longueur
d’onde qui peuvent multiplexer des signaux
optiques de longueurs d’onde qui appar-
tiennent aux bandes de longueur d’onde
des signaux optiques qui sont sortis des
ports de sortie des réseaux sélectifs planai-
res KxK.

2. Système de réseau de communication optique selon
la revendication 1, dans lequel chacun des noeuds
de communication comprend :

un multiplexuer de bande de longueur d’onde
Jx1 (230), où J est un entier supérieur ou égal
à 2, qui a J ports d’entrée IP[1], IP[2], IP[3], ...
IP[J] (230-11 à 230-14) et un seul port de sortie,
et sort au niveau du seul port de sortie des si-
gnaux optiques de longueurs d’onde qui appar-
tiennent aux bandes de longueur d’onde de lon-
gueur d’onde centrale λB1 � largeur de bande
de longueur d’onde ∆λ1, longueur d’onde cen-
trale λB2 � largeur de bande de longueur d’onde
∆λ2, longueur d’onde centrale λB3 � largeur de
bande de longueur d’onde ∆λ3, ..., longueur
d’onde centrale λBJ � largeur de bande de lon-
gueur d’onde ∆λJ, qui sont entrés dans les J
ports d’entrée respectifs, où λBm + ∆λm ≤ λBm+1
- ∆λm+1, pour 1 ≤ m ≤ J - 1, où m est un entier ;
une pluralité de multiplexeurs à répartition en
longueur d’onde (271 à 274) qui sont fournis au
niveau de chacun des ports d’entrée IP[1], IP[2],
IP[3], ..., IP[J] du multiplexeur de bande de lon-
gueur d’onde Jx1, et qui ont deux ports d’entrée
ou plus (271-11 à 271-14, 272-11 à 272-14,
273-11 à 273-14, 274-11 à 274-14) et un port
de sortie (271-21, 272-21, 273-21, 274-21),
avec les ports de sortie qui sont connectés aux
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 ; et
une pluralité d’émetteurs optiques (2711-1 à
2711-4, 2712-1 à 2712-4, 2713-1 à 2713-4,
2714-1 à 2714-4) qui sont connectés aux ports
d’entrée des multiplexeurs à répartition en lon-
gueur d’onde, et qui émettent de la lumière de
longueurs d’onde qui appartiennent à des ban-
des de longueur d’onde de longueurs d’onde
centrales, λBm � largeur de bande de longueur
d’onde ∆λm, et

dans lequel le port de sortie du multiplexeur de
bande de longueur d’onde Jx1 est connecté via
un guide d’ondes optique (250) aux ports d’en-
trée de dispositif du dispositif de routage de lon-
gueur d’onde.

3. Système de réseau de communication optique selon
la revendication 1 ou la revendication 2, dans lequel
chacun des noeuds de communication comprend :

un démultiplexeur de bande de longueur d’onde
1xJ (220), où J est un entier supérieur ou égal
à 2, qui a J ports de sortie OP[1], OP[2], OP
[3], .., OP[J] (220-21 à 220-24) et un seul port
d’entrée (220-11), et qui sort au niveau des J
ports de sortie des signaux optiques de lon-
gueurs d’onde qui appartiennent aux largeurs
de bande de longueur d’onde qui sont entrés
dans le seul port d’entrée de longueur d’onde
centrale λB1 � largeur de bande de longueur
d’onde ∆λ1, longueur d’ onde centrale λB2 �
largeur de bande de longueur d’onde ∆λ2, lon-
gueur d’onde centrale λB3 � largeur de bande
de longueur d’onde ∆λ3, ..., longueur d’onde
centrale λBJ � largeur de bande de longueur
d’onde ∆λJ, où λBm + ∆λm ≤ λBm+1 - ∆λm+1, où
m est un entier ;
une pluralité de démultiplexeurs à répartition en
longueur d’onde (281 à 284) qui sont fournis à
chacun des ports de sortie OP[1], OP[2], OP
[3], ..., OP[J] du démultiplexeurs de bande de
longueur d’onde 1xJ, dont chacun a deux ports
de sortie ou plus (281-21 à 281-24, 282-21 à
282-24, 283-21 à 283-24, 284-21 à 284-24) et
un seul port d’entrée (281-11, 282-11, 283-11,
284-11), et le port d’entrée est connecté à l’un
des ports de sortie du démultiplexeur de bande
de longueur d’onde 1xJ ; et
une pluralité de récepteurs optiques (2811-1 à
2811-4, 2812-1 à 2812-4, 2813-1 à 2813-4,
2814-1 à 2814-4) qui sont connectés aux ports
de sortie des démultiplexeurs à répartition en
longueur d’onde, et
dans lequel le seul port d’entrée du démulti-
plexeur de bande de longueur d’onde 1xJ est
connecté via un guide d’ondes optique (260) à
l’un des ports de sortie de dispositif du dispositif
de routage de longueur d’onde.

4. Système de réseau de communication optique selon
la revendication 1, dans lequel chacun des noeuds
de communication comprend :

un multiplexeur de bande de longueur d’onde
Jx1 (230), où J est un entier supérieur ou égal
à 2, qui a J ports d’entrée IP[1], IP[2], IP[3], ...
IP[J] (230-11 à 230-14) et un seul port de sortie,
et sort au niveau du seul port de sortie des si-
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gnaux optiques de longueurs d’onde qui appar-
tiennent aux bandes de longueur d’onde de lon-
gueur d’onde centrale λB1 � largeur de bande
de longueur d’onde ∆λ1, longueur d’onde cen-
trale λB2 � largeur de bande de longueur d’onde
∆λ2, longueur d’onde centrale λB3 � largeur de
bande de longueur d’onde ∆λ3, ..., longueur
d’onde centrale λBJ � largeur de bande de lon-
gueur d’onde ∆λJ, qui sont entrés dans chacun
des J ports d’entrée, où λBm + ∆λm ≤ λBm+1 -
∆λm+1, pour 1 ≤ m ≤ J - 1, où m est un entier ;
au moins un émetteur optique à source de lu-
mière optique accordable en longueur d’onde
intégrée (400-1, 400-2) qui est connecté à l’un
quelconque des ports d’entrée IP[1], IP[2], IP
[3], ... IP[J] du multiplexeur de bande de lon-
gueur d’onde Jx1, qui est pourvu d’une source
de lumière optique accordable en longueur d’on-
de qui peut être fixée à une longueur d’onde à
l’intérieur d’une bande de longueur d’onde qui
appartient au port d’entrée qui est connecté, et
qui sort de la lumière de la longueur d’onde ;
une pluralité de multiplexeurs à répartition en
longueur d’onde (271, 274) qui sont fournis à
chacun des ports d’entrée du multiplexeur de
bande de longueur d’onde Jx1, autres que le
port d’entrée auquel l’émetteur optique à source
de lumière optique accordable en longueur d’on-
de intégrée est connecté, et qui ont deux port
d’entrée ou plus (271-11 à 271-14, 274-11 à
274-14) et un port de sortie (271-21, 274-21),
avec le port de sortie qui est connecté à l’un des
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 ;
une pluralité d’émetteurs optiques (2711-1 à
2711-4, 2714-1 à 2714-4) qui sont connectés
aux ports d’entrée du multiplexeur à répartition
en longueur d’onde, et qui émettent de la lumière
de longueur d’onde qui appartient à une bande
de longueur d’onde de longueur d’onde centrale
λBm � largeur de bande de longueur d’onde
∆λm ;
un démultiplexeur de bande de longueur d’onde
1xJ (220), où J est un entier supérieur ou égal
à 2, qui a J ports de sortie OP[1], OP[2], OP
[3], ... OP[J] (220-21 à 220-24) et un seul port
d’entrée (220-11), et sort au niveau des J ports
de sortie des signaux optiques de longueurs
d’onde qui appartiennent aux largeurs de bande
de longueur d’onde de longueur d’onde centrale
λB1 � largeur de bande de longueur d’onde ∆λ1,
longueur d’onde centrale λB2 � largeur de ban-
de de longueur d’onde ∆λ2, longueur d’onde
centrale λB3 � largeur de bande de longueur
d’onde ∆λ3, ..., longueur d’onde centrale λBJ �
largeur de bande de longueur d’onde ∆λJ, qui
sont entrés dans le seul port d’entrée, où λBm
+ ∆λm ≤ λBm+1 - ∆λm+1, pour 1 ≤ m ≤ J, où m

est un entier ;
un récepteur optique (500-1, 500-2) qui est con-
necté à ce port de sortie, parmi les ports de sortie
OP[1], OP[2], OP[3], ... OP[J] du démultiplexeur
de bande de longueur d’onde 1xJ, qui appartient
à la bande de longueur d’onde à laquelle l’émet-
teur optique à source de lumière optique accor-
dable en longueur d’onde intégrée est fourni, et
qui reçoit un signal optique de la longueur d’on-
de qui est sortie de l’émetteur optique à source
de lumière optique accordable en longueur d’on-
de intégrée ;
une pluralité de démultiplexeurs à répartition en
longueur d’onde (281, 284) qui sont fournis à
chacun des ports de sortie du démultiplexeur de
bande de longueur d’onde 1xJ, à l’exception du
port de sortie auquel le récepteur optique est
connecté, qui ont deux ports de sortie ou plus
(281-21 à 281-24, 284-21 à 284-24) et un seul
port d’entrée (281-11, 284-11), et le port d’en-
trée est connecté à l’un des ports de sortie du
démultiplexeur de bande de longueur d’onde
1xJ ; et
une pluralité de récepteurs optiques (2811-1 à
2811-4, 2814-1 à 2814-4) qui sont connectés
aux ports de sortie des démultiplexeurs à répar-
tition en longueur d’onde, et
dans lequel le seul port d’entrée du démulti-
plexeur de bande de longueur d’onde 1xJ est
connecté via un guide d’ondes optique (260) à
l’un des ports de sortie de dispositif du dispositif
de routage de longueur d’onde.

5. Système de réseau de communication optique selon
la revendication 4, comprenant en outre un moyen
de gestion de trajet optique (211-1 à 211-4) qui con-
trôle un trajet optique entre deux noeuds de commu-
nication différents, et
dans lequel si au moins un groupe des émetteurs
optiques à source de lumière optique accordable en
longueur d’onde intégrée existe qui sont fournis à
tous les noeuds de communication et qui sortent des
signaux optiques de la même bande de longueur
d’onde, et s’il y a K bandes de longueur d’onde, où
K est un entier supérieur ou égal à 2, qui appartien-
nent aux ports d’entrée du multiplexeur de bande de
longueur d’onde Jx1 qui sont connectés aux émet-
teurs optiques à source de lumière optique accorda-
ble en longueur d’onde intégrée, le moyen de gestion
de trajet optique affecte des classements de priorité
mutuellement différents de 1 à K aux bandes de lon-
gueur d’onde qui appartiennent aux ports d’entrée
du multiplexeur de bande de longueur d’onde Jx1
qui sont connectés aux émetteurs optiques à source
de lumière optique accordable en longueur d’onde
intégrée, et lorsque, parmi les bandes de longueur
d’onde qui appartiennent aux ports d’entrée du mul-
tiplexeur de bande de longueur d’onde Jx1 qui sont
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connectés aux émetteurs optiques à source de lu-
mière optique accordable en longueur d’onde inté-
grée, le classement de priorité portant la numérota-
tion la plus haute parmi les bandes de longueur d’on-
de pour lesquelles des trajets optiques existent entre
un x-ième noeud de communication et un y-ième
noeud de communication est le numéro b, et le clas-
sement de priorité portant la numérotation la plus
basse parmi les bandes de longueur d’onde pour
lesquelles un trajet optique dont le point de départ
est le x-ième noeud de communication, un trajet op-
tique dont le point final est le x-ième noeud de com-
munication, un trajet optique dont le point de départ
est le y-ième noeud de communication, et un trajet
optique dont le point final est le y-ième noeud de
communication n’existent pas est le numéro a, et le
numéro a est inférieur au numéro b, le moyen de
gestion de trajet optique établit un trajet optique entre
le x-ième noeud de communication et le y-ième
noeud de communication sur la bande de longueur
d’onde de l’a-ième classement de priorité, et contrôle
par la suite MARCHE/ARRET et une longueur d’on-
de d’osciliation de l’émetteur optique à source de
lumière optique accordable en longueur d’onde in-
tégrée afin d’annuler le trajet optique qui a été établi
entre le x-ième noeud de communication et le y-ième
noeud de communication sur la bande de longueur
d’onde du b-ième classement de priorité.

6. Système de réseau de communication optique selon
la revendication 5, comprenant en outre :

une base de données (3030) qui enregistre un
trajet optique pour chaque bande de longueur
d’onde ;
un premier moyen de recherche (3010) qui, lors-
qu’une exigence est nouvellement survenue
d’établir un trajet optique entre un xx-ième
noeud de communication et un yy-ième noeud
de communication, recherche dans la base de
données, dans l’ordre à partir de données qui
correspondent à une bande de longueur d’onde
dont le classement de priorité est le plus bas,
une bande de longueur d’onde qui n’est pas uti-
lisée par le xx-ième noeud de communication et
le yy-ième noeud de communication ;
un premier moyen de transmission (3010) qui
transmet au moyen de gestion de trajet optique
une commande pour établir un trajet optique se-
lon le résultat de la recherche par le premier
moyen de recherche ;
un second moyen de recherche (3010) qui, lors-
qu’une exigence pour un trajet optique qui est
déjà établi entre un xxx-ième noeud de commu-
nication et un yyy-ième noeud de communica-
tion a cessé, recherche dans la base de don-
nées, dans l’ordre à partir de données qui cor-
respondent à une bande de longueur d’onde

dont le classement de priorité est le plus haut,
une bande de longueur d’onde sur laquelle un
trajet optique est établi entre le xxx-ième noeud
de communication et le yyy-ième noeud de
communication ;
un deuxième moyen de transmission (3010) qui
transmet au moyen de gestion de trajet optique
une commande pour annuler un trajet optique
selon le résultat de la recherche par le second
moyen de recherche ;
un moyen d’extraction (3010) qui recherche
dans la base de données le numéro b du clas-
sement de priorité le plus haut parmi les bandes
de longueur d’onde sur lesquelles des trajets
optiques sont établis entre le x-ième noeud de
communication et le y-ième noeud de commu-
nication, et le numéro a du classement de prio-
rité le plus bas parmi les bandes de longueur
d’onde sur lesquelles un trajet optique dont le
point de départ est le x-ième noeud de commu-
nication, un trajet optique dont le point final est
le x-ième noeud de communication, un trajet op-
tique dont le point de départ est le y-ième noeud
de communication, et un trajet optique dont le
point final est le y-ième noeud de communica-
tion n’existent pas, pour toutes les combinai-
sons de x et y dans un ordre prédéterminé, et
extrait des combinaisons de x, y, a, et b pour
lesquelles le numéro a est inférieur au numéro
b ;
un troisième moyen de transmission (3010) qui,
lorsqu’une combinaison applicable existe,
transmet au moyen de gestion de trajet optique
une commande pour établir un trajet optique en
utilisant l’a-ième bande de longueur d’onde en-
tre le x-ième noeud de communication et le y-
ième noeud de communication, et transmet par
la suite au moyen de gestion de trajet optique
une commande pour annuler un trajet optique
en utilisant la b-ième bande de longueur d’onde
entre le x-ième noeud de communication et le
y-ième noeud de communication ; et
un moyen de mise à jour de base de données
(3010) qui enregistre un trajet optique qui a été
nouvellement établi dans la base de données,
et supprime un trajet optique qui a été annulé
de la base de données.

7. Système de réseau de communication optique selon
la revendication 1, dans lequel les réseaux sélectifs
planaires KxK ont des caractéristiques de longueur
d’onde cyclique.

8. Dispositif de routage de longueur d’onde (210) qui
est fourni à un système de réseau de communication
optique comprenant une pluralité de noeuds de com-
munication (200-1 à 200-4) et une ligne de transmis-
sion optique (250-1 à 250-4, 260-1 à 260-4) qui forme
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un trajet de communication, connecté avec les
noeuds de communication par la ligne de transmis-
sion optique, et qui établit une communication entre
les noeuds de communication sur la base d’un con-
trôle de route selon la longueur d’onde d’un signal
optique, le dispositif de routage de longueur d’onde
étant caractérisé en ce qu’il comprend :

N ports d’entrée de dispositif (210-11 à 210-14),
où N est un entier supérieur ou égal à 2, qui sont
connectés via la ligne de transmission optique
aux noeuds de communication ;
N ports de sortie de dispositif (210-21 à 210-24)
qui sont connectés via la ligne de transmission
optique aux noeuds de communication ;
une pluralité de démultiplexeurs de bande de
longueur d’onde (220-1 à 220-4) qui sont fournis
à chacun des N ports d’entrée de dispositif, et
chacun a un seul port d’entrée (221) et une plu-
ralité de ports de sortie (222-1 à 222-4), et le
port d’entrée est connecté à l’un des ports d’en-
trée de dispositif ;
une pluralité de multiplexeurs de bande de lon-
gueur d’onde (230-1 à 230-4) qui sont fournis à
chacun des N ports de sortie de dispositif, et
chacun a une pluralité de ports d’entrée (231-1
à 231-4) et un seul port de sortie (232), et le port
de sortie est connecté à l’un des ports de sortie
de dispositif ; et
R réseaux sélectifs planaires KxK (241 à 244),
où R est un entier supérieur ou égal à J et J est
un entier supérieur ou égal à 2, qui ont K ports
d’entrée (2411-1 à 2411-4, 2421-1 à 2421-4,
2431-1 à 2431-4, 2441-1 à 2441-4) et K ports
de sortie (2412-1 à 2412-4, 2422-1 à 2422-4,
2432-1 à 2432-4, 2442-1 à 2442-4), où K est un
entier qui satisfait à K ≥ N, qui ont des caracté-
ristiques de routage de longueur d’onde dans
lesquelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont entrés dans
un port d’entrée sont sortis au niveau de ports
de sortie différents en fonction des longueurs
d’onde des signaux optiques entrés et dans les-
quelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont sortis d’un
port de sortie sont des signaux optiques qui ont
été entrés dans des ports d’entrée différents, et
dans lequel les démultiplexeur de bande de lon-
gueur d’onde comprennent un moyen qui dé-
multiplexe par bande de longueur d’onde un si-
gnal multiplexé par répartition en longueur d’on-
de dans lequel un nombre prédéterminé de lon-
gueurs d’onde ont été multiplexées par réparti-
tion en longueur d’onde pour chaque bande de
longueur d’onde qui est transmise depuis les
noeuds de communication, où la bande de lon-
gueur d’onde = la longueur d’onde centrale λBm
� largeur de bande de longueur d’onde ∆λm,

avec λBm + ∆λm ≤ λBm+1 - ∆λm+1, où 1 ≤ m ≤ R
- 1, m étant un entier, et sort les résultats au
niveau de ports de sortie différents,
les multiplexeurs de bande de longueur d’onde
comprennent un moyen qui multiplexe des si-
gnaux optiques qui ont été entrés depuis la plu-
ralité de ports d’entrée pour chaque bande de
longueur d’onde et qui sort un signal multiplexé
par répartition en longueur d’onde dans lequel
un nombre prédéterminé de longueurs d’onde
ont été multiplexées par répartition en longueur
d’onde au niveau du port de sortie,
les réseaux sélectifs planaires KxK sont pourvus
d’une caractéristique de routage de longueur
d’onde pour chaque bande de longueur d’onde
de longueur d’onde centrale λB1 � largeur de
bande de longueur d’onde ∆λ1, longueur d’onde
centrale λB2 � largeur de bande de longueur
d’onde ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), longueur
d’onde centrale λB3 � largeur de bande de lon-
gueur d’onde ∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ...,
longueur d’onde centrale λBR � largeur de ban-
de de longueur d’onde ∆λR (λBR-1 + ∆λR-1 < λBR
- ∆λR),
les ports de sortie des démultiplexeurs de bande
de longueur d’onde qui sont connectés respec-
tivement aux N ports d’entrée de dispositif sont
connectés un à un aux ports d’entrée des ré-
seaux sélectifs planaires KxK qui ont des carac-
téristiques de routage de longueur d’onde au
niveau des bandes de longueur d’onde des si-
gnaux optiques qui sont sortis des ports de sortie
des démultiplexeurs de bande de longueur d’on-
de, et
les ports de sortie des réseaux sélectifs planai-
res KxK sont connectés un à un aux ports d’en-
trée de l’un quelconque de la pluralité de multi-
plexeurs de bande de longueur d’onde qui peu-
vent multiplexer des signaux optiques de lon-
gueurs d’onde qui appartiennent aux bandes de
longueur d’onde des signaux optiques qui sont
sortis des ports de sortie des réseaux sélectifs
planaires KxK.

9. Dispositif de gestion de trajet optique (211-1 à 211-4)
qui contrôle un trajet optique entre deux noeuds de
communication différents dans un système de ré-
seau de communication optique qui comprend une
pluralité de noeuds de communication (200-1 à
200-4), un dispositif de routage de longueur d’onde
(210) qui établit une communication entre les noeuds
de communication sur la base d’un contrôle de route
selon la longueur d’onde d’un signal optique, et une
ligne de transmission optique (250-1 à 250-4, 260-1
à 260-4) qui forme un trajet de communication qui
connecte les noeuds de communication et le dispo-
sitif de routage de longueur d’onde, caractérisé en
ce que
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le dispositif de routage de longueur d’onde
comprend :

N ports d’entrée de dispositif (210-11 à 210-14),
où N est un entier supérieur ou égal à 2, qui sont
connectés via la ligne de transmission optique
aux noeuds de communication ;
N ports de sortie de dispositif (210-21 à 210-24)
qui sont connectés via à ligne de transmission
optique aux noeuds de communication ;
une pluralité de démultiplexeurs de bande de
longueur d’onde (220-1 à 220-4) qui sont fournis
à chacun des N ports d’entrée de dispositif, et
chacun a un seul port d’entrée (221) et une plu-
ralité de ports de sortie (222-1 à 222-4), et le
port d’entrée est connecté à l’un des ports d’en-
trée de dispositif ;
une pluralité de multiplexeurs de bande de lon-
gueur d’onde (230-1 à 230-4) qui sont fournis à
chacun des N ports de sortie de dispositif, et
chacun a une pluralité de ports d’entrée (231-1
à 23’-4) et un seul port de sortie (232), et le port
de sortie est connecté à l’un des ports de sortie
de dispositif ; et
R réseaux sélectifs planaires KxK (241 à 244),
où R est un entier supérieur ou égal à J et J est
un entier supérieur ou égal à 2, qui ont K ports
d’entrée (2411-1 à 2411-4, 2421-1 à 2421-4,
2431-1 à 2431-4, 2441-1 à 2441-4) et K ports
de sortie (2412-1 à 2412-4, 2422-1 à 2422-4,
2432-1 à 2432-4, 2442-1 à 2442-4), où K est un
entier qui satisfait à K ≥ N, qui ont des caracté-
ristiques de routage de longueur d’onde dans
lesquelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont entrés dans
un port d’entrée sont sortis au niveau de ports
de sortie différents en fonction des longueurs
d’onde des signaux optiques entrés et dans les-
quelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont sortis d’un
port de sortie sont des signaux optiques qui ont
été entrés dans des ports d’entrée différents, et
dans lequel les démultiplexeurs de bande de
longueur d’onde comprennent un moyen qui dé-
multiplexe par bande de longueur d’onde un si-
gnal multiplexé par répartition en longueur d’on-
de dans lequel un nombre prédéterminé de lon-
gueurs d’onde ont été multiplexées par réparti-
tion en longueur d’onde pour chaque bande de
longueur d’onde qui est transmise depuis les
noeuds de communication, où la bande de lon-
gueur d’onde = la longueur d’onde centrale λBm
� à largeur de bande de longueur d’onde ∆λm,
avec λBm + ∆λm ≤ λBm+1 - ∆λm+1, où 1 ≤ m ≤ R
- 1, m étant un entier, et sort les résultats au
niveau de ports de sortie différents,
les multiplexeurs de bande de longueur d’onde
comprennent un moyen qui multiplexe des si-

gnaux optiques qui ont été entrés depuis la plu-
ralité de ports d’entrée pour chaque bande de
longueur d’onde et qui sort un signal multiplexé
par répartition en longueur d’onde dans lequel
un nombre prédéterminé de longueurs d’onde
ont été multiplexées par répartition en longueur
d’onde au niveau du port de sortie,
les réseaux sélectifs planaires KxK sont pourvus
d’une caractéristique de routage de longueur
d’onde pour chaque bande de longueur d’onde
de longueur d’onde centrale λB1 � largeur de
bande de longueur d’onde ∆λ1, longueur d’onde
centrale λB2 � largeur de bande de longueur
d’onde ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), longueur
d’onde centrale λB3 � largeur de bande de lon-
gueur d’onde ∆λ3 (λB2 + ∆λ2 < λ∆3 - ∆λ3), ...,
longueur d’ onde centrale λBR � largeur de ban-
de de longueur d’ onde ∆λR (λBR-1 + ∆λR-1 <
λBR - ∆λR),
les ports de sortie des démultiplexeurs de bande
de longueur d’onde qui sont connectés respec-
tivement aux N ports d’entrée de dispositif sont
connectés un à un aux ports d’entrée des ré-
seaux sélectifs planaires KxK qui ont des carac-
téristiques de routage de longueur d’onde au
niveau des bandes de longueur d’onde des si-
gnaux optiques qui sont sortis des ports de sortie
des démultiplexeurs de bande de longueur d’on-
de, et
les ports de sortie des réseaux sélectifs planai-
res KxK sont connectés un à un aux ports d’en-
trée de l’un quelconque de la pluralité de multi-
plexeurs de bande de longueur d’onde qui peu-
vent multiplexer des signaux optiques de lon-
gueurs d’onde qui appartiennent aux bandes de
longueur d’onde des signaux optiques qui sont
sortis des ports de sortie des réseaux sélectifs
planaires KxK, et

chacun des noeuds de communication comprend :

un multiplexeur de bande de longueur d’onde
Jx1 (230), où J est un entier supérieur ou égal
à 2, qui a J ports d’entrée IP[1], IP[2], IP[3], ...
IP[J] (230-11 à 230-14) et un seul port de sortie
(230-21), et sort au niveau du seul port de sortie
des signaux optiques de longueurs d’onde qui
appartiennent aux bandes de longueur d’onde
de longueur d’onde centrale λB1 � largeur de
bande de longueur d’onde ∆λ1, longueur d’onde
centrale λB2 � largeur de bande de longueur
d’onde ∆λ2, longueur d’onde centrale λB3 � lar-
geur de bande de longueur d’onde ∆λ3, ..., lon-
gueur d’onde centrale λBJ � largeur de bande
de longueur d’onde ∆λJ, qui sont entrés dans
chacun des J ports d’entrée, où λBm + ∆λm ≤
λBm+1 - ∆λm+1, pour 1 ≤ m ≤ J - 1, où m est un
entier ;
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au moins un émetteur optique à source de lu-
mière optique accordable en longueur d’onde
intégrée (400-1, 400-2) qui est connecté à l’un
quelconque des ports d’ entrée IP[1], IP[2], IP
[3], ... IP[J] du multiplexeur de bande de lon-
gueur d’onde Jx1, qui est pourvu d’une source
de lumière optique accordable en longueur d’on-
de qui peut être fixée à une longueur d’onde à
l’intérieur d’une bande de longueur d’onde qui
appartient au port d’entrée qui est connecté, et
qui sort de la lumière de la longueur d’onde ;
une pluralité de multiplexeurs à répartition en
longueur d’onde (271, 274) qui sont fournis à
chacun des ports d’entrée du multiplexeur de
bande de longueur d’onde Jx1, autres que le
port d’entrée auquel l’émetteur optique à source
de lumière optique accordable en longueur d’on-
de intégrée est connecté, et qui ont deux port
d’entrée ou plus (271-11 à 271-14, 274-11 à
274-14) et un port de sortie (271-21, 274-21),
avec le port de sortie qui est connecté à l’un des
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 ;
une pluralité d’émetteurs optiques (2711-1 à
2711-4, 2714-1 à 2714-4) qui sont connectés
aux ports d’entrée du multiplexeur à répartition
en longueur d’ onde, et qui émettent de la lumiè-
re de longueur d’onde qui appartient à une ban-
de de longueur d’onde de longueur d’onde cen-
trale λBm � largeur de bande de longueur d’on-
de ∆λm ;
un démultiplexeur de bande de longueur d’onde
1xJ (220), où J est un entier supérieur ou égal
à 2, qui a J ports de sortie OP[1], OP[2], OP
[3], ... OP[J] (220-21 à 220-24) et un seul port
d’entrée (220-11), et sort au niveau des J ports
de sortie des signaux optiques de longueurs
d’onde qui appartiennent aux largeurs de bande
de longueur d’onde de longueur d’onde centrale
λB1 � largeur de bande de longueur d’onde ∆λ1,
longueur d’onde centrale λB2 � largeur de ban-
de de longueur d’onde ∆λ2, longueur d’onde
centrale λB3 � largeur de bande de longueur
d’onde ∆λ3, ..., longueur d’onde centrale λBJ �
largeur de bande de longueur d’onde ∆λJ, qui
sont entrés dans le seul port d’entrée, où λBm
+ ∆λm ≤ λBm+1 - ∆λm+1, pour 1 ≤ m ≤ J, où m
est un entier ;
un récepteur optique (500-1, 500-2) qui est con-
necté à ce port de sortie, parmi les ports de sortie
OP[1], OP[2], OP[3], ... OP[J] du démultiplexeur
de bande de longueur d’onde 1xJ, qui appartient
à la bande de longueur d’onde à laquelle l’émet-
teur optique à source de lumière optique accor-
dable en longueur d’onde intégrée est fourni, et
qui reçoit un signal optique de la longueur d’on-
de qui est sortie de l’émetteur optique à source
de lumière optique accordable en longueur d’on-

de intégrée ;
une pluralité de démultiplexeurs à répartition en
longueur d’onde (281, 284) qui sont fournis à
chacun des ports de sortie du démultiplexeur de
bande de longueur d’onde 1xJ, à l’exception du
port de sortie auquel le récepteur optique est
connecté, qui ont deux ports de sortie ou plus
(281-21 à 281-24, 284-21 à 284-24) et un seul
port d’entrée (281-11, 284-11), et le port d’en-
trée est connecté à l’un des ports de sortie du
démultiplexeur de bande de longueur d’onde
1xJ ; et
une pluralité de récepteurs optiques (2811-1 à
2811-4, 2814-1 à 2814-4) qui sont connectés
aux ports de sortie des démultiplexeurs à répar-
tition en longueur d’onde ; et
dans lequel le seul port d’entrée du démulti-
plexeur de bande de longueur d’onde 1xJ est
connecté via un guide d’ondes otique (260) à
l’un des ports de sortie de dispositif du dispositif
de routage de longueur d’onde, et

dans lequel le dispositif de gestion de trajet optique
comprend :

un moyen qui, si au moins un groupe des émet-
teurs optiques à source de lumière optique ac-
cordable en longueur d’onde intégrée existe qui
sont fournis à tous les noeuds de communica-
tion et qui sortent des signaux optiques de la
même bande de longueur d’onde, et s’il y a K
bandes de longueur d’onde, où K est un entier
supérieur ou égal à 2, qui appartiennent aux
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 qui sont connectés aux émet-
teurs optiques à source de lumière optique ac-
cordable en longueur d’onde intégrée, affecte
des classements de priorité mutuellement diffé-
rents de 1 à K aux bandes de longueur d’onde
qui appartiennent aux ports d’entrée du multi-
plexeur de bande de longueur d’onde Jx1 qui
sont connectés aux émetteurs optiques à sour-
ce de lumière optique accordable en longueur
d’onde intégrée ;
un moyen qui détecte que, parmi les bandes de
longueur d’onde qui appartiennent aux ports
d’entrée du multiplexeur de bande de longueur
d’onde Jx1 qui sont connectés aux émetteurs
optiques à source de lumière optique accorda-
ble en longueur d’onde intégrée, le classement
de priorité portant la numérotation la plus haute
parmi les bandes de longueur d’onde de trajets
optiques entre un x-ième noeud de communica-
tion et un y-ième noeud de communication est
le numéro b, et le classement de priorité portant
la numérotation la plus basse parmi les bandes
de longueur d’onde qui ne sont pas utilisées
pour un trajet optique dont le point de départ est

99 100 



EP 1 598 972 B1

52

5

10

15

20

25

30

35

40

45

50

55

le x-ième noeud de communication, un trajet op-
tique dont le point final est le x-ième noeud de
communication, un trajet optique dont le point
de départ est le y-ième noeud de communica-
tion, et un trajet optique dont le point final est le
y-ième noeud de communication est le numéro
a, et le numéro a est inférieur au numéro b ; et
un moyen qui, s’il a été détecté que le numéro
a est inférieur au numéro b, établit un trajet op-
tique entre le x-ième noeud de communication
et le y-ième noeud de communication sur la ban-
de de longueur d’onde de l’a-ième classement
de priorité, et contrôle par la suite MARCHE/
ARRET et une longueur d’onde d’oscillation de
l’émetteur optique à source de lumière optique
accordable en longueur d’onde intégrée afin
d’annuler le trajet optique qui a été établi entre
le x-ième noeud de communication et le y-ième
noeud de communication sur la bande de lon-
gueur d’onde du b-ième classement de priorité.

10. Procédé de gestion de trajet optique qui contrôle un
trajet optique entre deux noeuds de communication
différents dans un système de réseau de communi-
cation optique qui comprend une pluralité de noeuds
de communication (200-1 à 200-4), un dispositif de
routage de longueur d’onde (210) qui établit une
communication entre les noeuds de communication
sur la base d’un contrôle de route selon la longueur
d’onde d’un signal optique, et une ligne de transmis-
sion optique (250-1 à 250-4, 260-1 à 260-4) qui forme
un trajet de communication qui connecte les noeuds
de communication et le dispositif de routage de lon-
gueur d’onde, caractérisé en ce que
le dispositif de routage de longueur d’onde
comprend :

N ports d’entrée de dispositif (210-11 à 210-14),
où N est un entier supérieur ou égal à 2, qui sont
connectés via la ligne de transmission optique
aux noeuds de communication ;
N ports de sortie de dispositif (210-21 à 210-24)
qui sont connectés via la ligne de transmission
optique aux noeuds de communication ;
une pluralité de démultiplexeurs de bande de
longueur d’onde (220-1 à 220-4) qui sont fournis
à chacun des N ports d’entrée de dispositif, et
chacun a un seul port d’entrée (221) et une plu-
ralité de ports de sortie (222-1 à 222-4), et le
port d’entrée est connecté à l’un des ports d’en-
trée de dispositif ;
une pluralité de multiplexeurs de bande de lon-
gueur d’onde (230-1 à 230-4) qui sont fournis à
chacun des N ports de sortie de dispositif, et
chacun a une pluralité de ports d’entrée (231-1
à 231-4) et un seul port de sortie (232), et le port
de sortie est connecté à l’un des ports de sortie
de dispositif ; et

R réseaux sélectifs planaires KxK (241 à 244),
où R est un entier supérieur ou égal à J et J est
un entier supérieur ou égal à 2, qui ont K ports
d’entrée (2411-1 à 2411-4, 2421-1 à 2421-4,
2431-1 à 2431-4, 2441-1 à 2441-4) et K ports
de sortie (2412-1 à 2412-4, 2422-1 à 2422-4,
2432-1 à 2432-4, 2442-1 à 2442-4), où K est un
entier qui satisfait à K ≥ N, qui ont des caracté-
ristiques de routage de longueur d’onde dans
lesquelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont entrés dans
un port d’entrée sont sortis au niveau de ports
de sortie différents en fonction des longueurs
d’onde des signaux optiques entrés et dans les-
quelles des signaux optiques ayant des lon-
gueurs d’onde différentes qui sont sortis d’un
port de sortie sont des signaux optiques qui ont
été entrés dans des ports d’entrée différents,
dans lequel les démultiplexeurs de bande de
longueur d’onde comprennent un moyen qui dé-
multiplexe par bande de longueur d’onde un si-
gnal multiplexé par répartition en longueur d’on-
de dans lequel un nombre prédéterminé de lon-
gueurs d’onde ont été multiplexées par réparti-
tion en longueur d’onde pour chaque bande de
longueur d’onde qui est transmise depuis les
noeuds de communication, où la bande de lon-
gueur d’onde = la longueur d’onde centrale λBm
� la largeur de bande de longueur d’onde ∆λm,
avec λBm + ∆λm ≤ λBm+1 - ∆λm+1, ou 1 ≤ m ≤ R
- 1, m étant un entier, et sort les résultats au
niveau de ports de sortie différents,
les multiplexeurs de bande de longueur d’onde
comprennent un moyen qui multiplexe des si-
gnaux optiques qui ont été entrés depuis la plu-
ralité de ports d’entrée pour chaque bande de
longueur d’onde et qui sort un signal multiplexé
par répartition en longueur d’onde dans lequel
un nombre prédéterminé de longueurs d’onde
ont été multiplexées par répartition en longueur
d’onde au niveau du port de sortie,
les réseaux sélectifs planaires KxK sont pourvus
d’une caractéristique de routage de longueur
d’onde pour chaque bande de longueur d’onde
de longueur d’onde centrale λB1 � largeur de
bande de longueur d’onde ∆λ1, longueur d’onde
centrale λB2 � largeur de bande de longueur
d’onde ∆λ2 (λB1 + ∆λ1 < λB2 - ∆λ2), longueur
d’onde centrale λB3 � largeur de bande de lon-
gueur d’onde ∆λ3 (λB2 + ∆λ2 < λB3 - ∆λ3), ...,
longueur d’onde centrale λBR � largeur de ban-
de de longueur d’onde ∆λR (λBR-1 + ∆λR-1 < λBR
- ∆λR),
les ports de sortie des démultiplexeurs de bande
de longueur d’onde qui sont connectés respec-
tivement aux N ports d’entrée de dispositif sont
connectés un à un aux ports d’entrée des ré-
seaux sélectifs planaires KxK qui ont des carac-
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téristiques de routage de longueur d’onde au
niveau des bandes de longueur d’onde des si-
gnaux optiques qui sont sortis des ports de sortie
des démultiplexeurs de bande de longueur d’on-
de, et
les ports de sortie des réseaux sélectifs planai-
res KxK sont connectés un à un aux ports d’en-
trée de l’un quelconque de la pluralité de multi-
plexeurs de bande de longueur d’onde qui peu-
vent multiplexer des signaux optiques de lon-
gueurs d’onde qui appartiennent aux bandes de
longueur d’onde des signaux optiques qui sont
sortis des ports de sortie des réseaux sélectifs
planaires KxK, et

chacun des noeuds de communication comprend :

un multiplexeur de bande de longueur d’onde
Jx1 (230), où J est un entier supérieur ou égal
à 2, qui a J ports d’entrée IP[1], IP[2], IP[3], ...
IP[J] (230-11 à 230-14) et un seul port de sortie
(230-21), et sort au niveau du seul port de sortie
des signaux optiques de longueurs d’onde qui
appartiennent aux bandes de longueur d’onde
de longueur d’onde centrale λB1 � largeur de
bande de longueur d’onde ∆λ1, longueur d’onde
centrale λB2 � largeur de bande de longueur
d’onde ∆λ2, longueur d’onde centrale λB3 � lar-
geur de bande de longueur d’ onde ∆λ3, ..., lon-
gueur d’onde centrale λBJ � largeur de bande
de longueur d’onde ∆λJ, qui sont entrés dans
chacun des J ports d’entrée, où λBm + ∆λm ≤
λBm+1 - ∆λm+1, pour 1 ≤ m ≤ J - 1, où m est un
entier ;
au moins un émetteur optique à source de lu-
mière optique accordable en longueur d’onde
intégrée (400-1, 400-2) qui est connecté à l’un
quelconque des ports d’entrée IP[1], IP[2], IP
[3], ... IP[J] du multiplexeur de bande de lon-
gueur d’onde Jx1, qui est pourvu d’une source
de lumière optique accordable en longueur d’on-
de qui peut être fixée à une longueur d’onde à
l’intérieur d’une bande de longueur d’onde qui
appartient au port d’entrée qui est connecté, et
qui sort de la lumière de la longueur d’onde ;
une pluralité de multiplexeurs à répartition en
longueur d’onde (271, 274) qui sont fournis à
chacun des ports d’entrée du multiplexeur de
bande de longueur d’onde Jx1, autres que le
port d’entrée auquel l’émetteur optique à source
de lumière optique accordable en longueur d’on-
de intégrée est connecté, et qui ont deux port
d’entrée ou plus (271-11 à 271-14, 274-11 à
274-14) et un port de sortie (271-21, 274-21),
avec le port de sortie qui est connecté à l’un des
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 ;
une pluralité d’émetteurs optiques (2711-1 à

2711-4, 2714-1 à 2714-4) qui sont connectés
aux ports d’entrée du multiplexeur à répartition
en longueur d’onde, et qui émettent de la lumière
de longueur d’onde qui appartient à une bande
de longueur d’onde de longueur d’onde centrale
λBm � largeur de bande de longueur d’onde
∆λm ;
un démultiplexeur de bande de longueur d’onde
1xJ (220), où J est un entier supérieur ou égal
à 2, qui a J ports de sortie OP[1], OP[2], OP
[3], ... OP[J] (220-21 à 220-24) et un seul port
d’entrée (220-11), et sort au niveau des J ports
de sortie des signaux optiques de longueurs
d’onde qui appartiennent aux largeurs de bande
de longueur d’onde de longueur d’onde centrale
λB1 � largeur de bande de longueur d’onde ∆λ1,
longueur d’onde centrale λB2 � largeur de ban-
de de longueur d’ onde ∆λ2, longueur d’onde
centrale λB3 � largeur de bande de longueur d’
onde ∆λ3, ..., longueur d’onde centrale λBJ �
largeur de bande de longueur d’onde ∆λJ, qui
sont entrés dans le seul port d’entrée, où λBm
+ ∆λm ≤ λBm+1 - ∆λm+1, pour 1 ≤ m ≤ J, où m
est un entier ;
un récepteur optique (500-1, 500-2) qui est con-
necté à ce port de sortie, parmi les ports de sortie
OP[1], OP[2], OP[3], ... OP[J] du démultiplexeur
de bande de longueur d’onde 1xJ, qui appartient
à la bande de longueur d’onde à laquelle l’émet-
teur optique à source de lumière optique accor-
dable en longueur d’onde intégrée est fourni, et
qui reçoit un signal optique de la longueur d’on-
de qui est sortie de l’émetteur optique à source
de lumière optique accordable en longueur d’on-
de intégrée ;
une pluralité de démultiplexeurs à répartition en
longueur d’onde (281, 284) qui sont fournis à
chacun des ports de sortie du démultiplexeur de
bande de longueur d’onde 1xJ, à l’exception du
port de sortie auquel le récepteur optique est
connecté, qui ont deux ports de sortie ou plus
(281-21 à 281-24, 284-21 à 284-24) et un seul
port d’entrée (281-11, 284-11), et le port d’en-
trée est connecté à l’un des ports de sortie du
démultiplexeur de bande de longueur d’onde
1xJ ; et
une pluralité de récepteurs optiques (2811-1 à
2811-4, 2814-1 à 2814-4) qui sont connectés
aux ports de sortie des démultiplexeurs à répar-
tition en longueur d’onde, et
dans lequel le seul port d’entrée du démulti-
plexeur de bande de longueur d’onde 1xJ est
connecté via un guide d’ondes optique (260) à
l’un des ports de sortie de dispositif du dispositif
de routage de longueur d’onde, et

le procédé de gestion de trajet optique comprend :
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une étape consistant à, si au moins un groupe
des émetteurs optiques à source de lumière op-
tique accordable en longueur d’onde intégrée
existe qui sont fournis à tous les noeuds de com-
munication et qui sortent des signaux optiques
de la même bande de longueur d’onde, et s’il y
a K bandes de longueur d’onde, où K est un
entier supérieur ou égal à 2, qui appartiennent
aux ports d’entrée du multiplexeur de bande de
longueur d’onde Jx1 qui sont connectés aux
émetteurs optiques à source de lumière optique
accordable en longueur d’onde intégrée, affec-
ter des classements de priorité mutuellement
différents de 1 à K aux bandes de longueur d’on-
de qui appartiennent aux ports d’entrée du mul-
tiplexeur de bande de longueur d’onde Jx1 qui
sont connectés aux émetteurs optiques à sour-
ce de lumière optique accordable en longueur
d’onde intégrée ;
une étape consistant à, lorsque, parmi les ban-
des de longueur d’onde qui appartiennent aux
ports d’entrée du multiplexeur de bande de lon-
gueur d’onde Jx1 qui sont connectés à l’émet-
teur optique à source de lumière optique accor-
dable en longueur d’onde intégrée, le classe-
ment de priorité portant la numérotation la plus
haute parmi les bandes de longueur d’onde pour
lesquelles un trajet optique existe entre un x-
ième noeud de communication et un y-ième
noeud de communication est le numéro b, et le
classement de priorité portant la numérotation
la plus basse parmi les bandes de longueur
d’onde pour lesquelles un trajet optique dont le
point de départ est le x-ième noeud de commu-
nication, un trajet optique dont le point final est
le x-ième noeud de communication, un trajet op-
tique dont le point de départ est le y-ième noeud
de communication, et un trajet optique dont le
point final est le y-ième noeud de communica-
tion n’existent pas est le numéro a, et le numéro
a est inférieur au numéro b ; et contrôler MAR-
CHE/ARRET et une longueur d’onde d’oscilla-
tion de l’émetteur optique à source de lumière
optique accordable en longueur d’onde intégrée
afin d’établir un trajet optique entre le x-ième
noeud de communication et le y-ième noeud de
communication sur la bande de longueur d’onde
de l’a-ième classement de priorité ; et
une étape consistant à établir un trajet optique
entre le x-ième noeud de communication et le
y-ième noeud de communication sur la bande
de longueur d’onde de l’a-ième classement de
priorité, et contrôler par la suite MARCHE/AR-
RET et la longueur d’onde d’oscillation de
l’émetteur optique à source de lumière optique
accordable en longueur d’onde intégrée afin
d’annuler le trajet optique qui a été établi entre
le x-ième noeud de communication et le y-ième

noeud de communication sur la bande de lon-
gueur d’onde du b-ième classement de priorité.

11. Programmé de gestion de trajet optique qui amène
un ordinateur à exécuter les étapes du procédé de
gestion de trajet optique selon la revendication 10.

12. Support d’enregistrement qui peut être lu par un or-
dinateur, sur lequel le programme de gestion de tra-
jet optique selon la revendication 11 est enregistré.
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